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FIGURE 1 

Complete Sequence of Baculovirus 
Transfer Vector, PVL1393 

ID PVL1393 preliminary; circular DNA; SYN; 

9632 BP. 

XX 

AC IG1137; 
XX 
DT 
DT 

1) 
XX 
DE 
XX 

KW cloning vector. 
XX 

OS Cloning vector 

OC Artificial sequences; Cloning vehicles 
XX 

RN [1] 

RC p2Bac from baculovirus 

RC p2Blue from p2Bac 

RC pBlueBac from AcNPV 

RC pBlueBac2 from AcNPV 

RC pBlueBacIII from AcNPV 

RC pBlueBacHisA from AcNPV 

RC pBlueBacHisB from AcNPV 

RC pBlueBacHisC from AcNPV 

RC pVL1392, pVL13 93 from pAc360 
RA 
RT 

RL, The Digest 5:2-2 (1992). 
XX 

CC NM (pVL1393) 

CC CM (yes) 

CC NA (ds-DNA) 

CC TP (circular) 

CC ST ( ) 

CC TY (plasmid) 

CC SP (British 

Biotechnology) (Invitrogen) 

CC HO (E.coli NM522) (E.coli 

INValphaF' ) (insect) 

CC CP 0 

CC FN (expression) (transfer) 

CC SE {) 

CC PA (pAC360) 

CC BR (pVL1392) 

CC OF () 

CC OR () 
XX 

FH Key Location/Qualifiers 
FH 
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FIGURE 1 (Cont'd) 





FT 


misc_f eature 




FT 






polyhedrin gene 




■T 1 






FT 


transposon 




FT 






FT 


mi sc_binding 




FT 






FT 


mi sc. binding 




FT 






FT 


misc.binding 




FT 






FT 


promoter 


y i 


FT 




FT 


misc. binding 




FT 




: _ 


FT 




Bglll 


n 




FT 


rep.origin 




FT 






PBR322) » 




FT 


CDS 




FT 






(bla) 






FT 






XX 






SQ 


Sequence 9632 



0. .0 

/note=" 1 



pAc360, ori/ amp /AcMNPV 



-> pVL.1393 9632bp" 
0. .0 

/ note= " TRN AcMNPV " 
868. .868 

/note= n SIT SacII" 
1395. .1395 
/note="SIT Apal" 
1901. . 1901 
/note="SIT Xhol" 
0. .0 

/note="PRO AcMNPV polyhedrin gene" 
0. .0 

/note= M MCS 

BamHI - Smal -Xbal -EcoRI -No 1 1 -Xmal 1 1 - Ps 1 1 ■ 



0. . 0 

/note= n ORI E. 

complement ( 0 . 
/note= " ANT E. 



coli pMBl (ColEl and 
0) 



coli beta- lactamase gene 

ampicillin resistance gene (apr/amp) " 

; 2602 A; 2122 C) 2176 G; 2732 T; 0 
other; 

aagctttact cgtaaagcga gttgaaggat catatttagt tgcgtttatg 
agataagatt gaaagcacgt gtaaaatgtt tcccgcgcgt tggcacaact 
atttacaatg cggccaagtt ataaaagatt ctaatctgat atgttttaaa 
acacctttgc ggcccgagtt gtttgcgtac gtgactagcg aagaagatgt 
gtggaccgca gaacagatag taaaacaaaa ccctagtatt ggagcaataa 
tcgatttaac caacacgtct aaatattatg atggtgtgca ttttttgcgg 
gcgggcctgt tatacaaaaa aattcaagta cctggccaga ctttgccgcc 
tgaaagcata gttcaagaat ttattgacac ggtaaaagaa tttacagaaa 
agtgtcccgg catgttggtg ggcgtgcact gcacacacgg tattaatcgc 
accggttaca tggtgtgcag atatttaatg cacaccctgg gtattgcgcc 
gcaggaagcc atagatagat tcgaaaaagc cagaggtcac aaaattgaaa 
gacaaaatta cgttcaagat ttattaattt aattaatatt atttgcattc 
tttaacaaat actttatcct attttcaaat tgttgcgctt cttccagcga 
accaaaacta tgcttcgctt gctccgttta gcttgtagcc gatcagtggc 
gttgttccaa tcgacggtag gattaggccg gatat'tctcc accacaatgt 
tggcaacgtt gatgttacgt ttatgctttt ggttttccac gtacgtcttt 
tggccggtaa tagccgtaaa cgtagtgccg tcgcgcgtca cgcacaacac 
cggatgtttg cgcttgtccg cggggtattg aaccgcgcga tccgacaaat 
ccaccacttt ggcaactaaa tcggtgacct gcgcgtcttt tttctgcatt 
atttcgtctt tcttttgcat ggtttcctgg aagccggtgt acatgcggtt 
tagatcagtc atgacgcgcg tgacctgcaa atctttggcc tcgatctgct 
tgtccttgat ggcaacgatg cgttcaataa actcttgttt tttaacaagt 
tcctcggttt tttgcgccac caccgcttgc agcgcgtttg tgtgctcggt 
gaatgtcgca atcagcttag tcaccaactg tttgctctcc tcctcccgtt 
gtttgatcgc gggatcgtac ttgccggtgc agagcacttg aggaattact 
tcttctaaaa gccattcttg taattctatg gcgtaaggca atttggactt 
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FIGURE 1 (Cont y d) 

cataatcagc tgaatcacgc cggatttagt aatgagcact gtatgcggct 
gcaaatacag cgggtcgccc cttttcacga cgctgttaga ggtagggccc 
ccattttgga tggtctgctc aaataacgat ttgtatttat tgtctacatg 
aacacgtata gctttatcac aaactgtata ttttaaactg ttagcgacgt 
ccttggccac gaaccggacc tgttggtcgc gctctagcac gtaccgcagg 
ttgaacgtat cttctccaaa tttaaattct ccaattttaa cgcgagccat 
tttgatacac gtgtgtcgat tttgcaacaa ctattgtttt ttaacgcaaa 
ctaaacttat tgtggtaagc aataattaaa tatgggggaa catgcgccgc 
tacaacactc gtcgttatga ' acgcagacgg cgccggtctc ggcgcaagcg 
gctaaaacgt gttgcgcgtt caacgcggca aacatcgcaa aagccaatag 
tacagttttg atttgcatat taacggcgat tttttaaatt atcttattta 
ataaatagtt atgacgccta caactccccg cccgcgttga ctcgctgcac 
ctcgagcagt tcgttgacgc cttcctccgt gtggccgaac acgtcgagcg 
ggtggtcgat gaccagcggc gtgccgcacg cgacgcacaa gtatctgtac 
accgaatgat cgtcgggcga aggcacgtcg gcctccaagt ggcaatattg 
gcaaattccj;a aaatatatac agttgggttg tttgcgcata tctatcgtgg 
cgttgggcat gtacgtccga acgttgattt gcatgcaagc cgaaattaaa 
tcattgcgat tagtgcgatt aaaacgttgt acatcctcgc ttttaatcat 
gccgtcgatt aaatcgcgca atcgagtcaa gtgatcaaag tgtggaataa 
tgttttcttt gtattcccga gtcaagcgca gcgcgtattt taacaaacta 
gccatcttgt aagttagttt catttaatgc aactttatcc aataatatat 
tatgtatcgc acgtcaagaa ttaacaatgc gcccgttgtc gcatctcaac 
acgactatga tagagatcaa ataaagcgcg aattaaatag cttgcgacgc 
aacgtgcacg atctgtgcac gcgttccggc acgagctttg attgtaataa 
gtttttacga agcgatgaca tgacccccgt agtgacaacg atcacgccca 
aaagaactgc cgactacaaa attaccgagt atgtcggtga cgttaaaact 
attaagccat ccaatcgacc gttagtcgaa tcaggaccgc tggtgcgaga 
agccgcgaag tatggcgaat gcatcgtata acgtgtggag tccgctcatt 
agagcgtcat gtttagacaa gaaagctaca tatttaattg atcccgatga 
ttttattgat aaattgaccc taactccata cacggtattc tacaatggcg 
gggttttggt caaaatttcc ggactgcgat tgtacatgct gttaacggct 
ccgcccacta ttaatgaaat taaaaattcc aattttaaaa aacgcagcaa 
gagaaacatt tgtatgaaag aatgcgtaga aggaaagaaa aatgtcgtcg 
acatgctgaa caacaagatt aatatgcctc cgtgtataaa aaaaatattg 
aacgatttga aagaaaacaa tgtaccgcgc ggcggtatgt acaggaagag 
gtttatacta aactgttaca ttgcaaacgt ggtttcgtgt gccaagtgtg 
aaaaccgatg tttaatcaag gctctgacgc atttctacaa ccacgactcc 
aagtgtgtgg gtgaagtcat gcatctttta atcaaatccc aagatgtgta 
taaaccacca aactgccaaa aaatgaaaac tgtcgacaag ctctgtccgt 
ttgctggcaa ctgcaagggt ctcaatccta tttgtaatta ttgaataata 
aaacaattat aaatgctaaa tttgtttttt attaacgata caaaccaaac 
gcaacaagaa catttgtagt attatctata attgaaaacg cgtagttata 
atcgctgagg taatatttaa aatcattttc aaatgattca cagttaattt 
gcgacaatat aattttattt tcacataaac tagacgcctt gtcgtcttct 
tcttcgtatt ccttctcttt ttcatttttc tcctcataaa aattaacata 
gttattatcg tatccatata tgtatctatc gtatagagta aattttttgt 
tgtcataaat atatatgtct tttttaatgg ggtgtatagt accgctgcgc 
atagtttttc tgtaatttac aacagtgcta ttttctggta gttcttcgga 
gtgtgttgct ttaattatta aatttatata atcaatgaat ttgggatcgt 
cggttttgta caatatgttg ccggcatagt 

acgcagcttc ttctagttca attacaccat tttttagcag caccggatta 
acataacttt ccaaaatgtt gtacgaaccg ttaaacaaaa acagttcacc 
tcccttttct atactattgt ctgcgagcag ttgtttgttg ttaaaaataa 
cagccattgt aatgagacgc acaaactaat atcacaaact ggaaatgtct 
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FIGURE 1 (Cont'd) 

ctgtcccgat ttatttgaaa cactacaaat taaaggcgag ctttcgtacc 

aacttgttag caatattatt agacagctgt gtgaagcgct caacgatttg 

cacaagcaca atttcataca caacgacata aaactcgaaa atgtcttata 

tttcgaagca cttgatcgcg tgtatgtttg cgattacgga ttgtgcaaac 

acgaaaactc acttagcgtg cacgacggca cgttggagta ttttagtccg 

gaaaaaattc gacacacaac tatgcacgtt tcgtttgact ggtacgcggc 

gtgttaacat acaagttgct aacgtaatca tggtcatagc tgtttcctgt 
gtgaaattgt tatccgctca caattccaca caacatacga gccggaagca 

taaagtgtaa agcctggggt gcctaatgag tgagctaact cacattaatt 

gcgttgcgct cactgcccgc tttccagtcg ggaaacctgt cgtgccagct 

gcattaatga atcggccaac gcgcggggag aggcggtttg cgtattgggc 

gctcttccgc ttcctcgctc actgactcgc tgcgctcggt cgttcggctg 
cggcgagcgg tatcagctca ctcaaaggcg gtaatacggt tatccacaga 
atcaggggat aacgcaggaa agaacatgtg agcaaaaggc cagcaaaagg 

ccaggaaccg taaaaaggcc gcgttgctgg cgtttttcca taggctccgc 

ccccctpacg agcatcacaa aaatcgacgc tcaagtcaga ggtggcgaaa 

cccgacagga ctataaagat accaggcgtt tccccctgga agctccctcg 

tgcgctctcc tgttccgacc ctgccgctta ccggatacct gtccgccttt 

ctcccttcgg gaagcgtggc gctttctcat agctcacgct gtaggtatct 

cagttcggtg taggtcgttc gctccaagct gggctgtgtg cacgaacccc 

ccgttcagcc cgaccgctgc gccttatccg gtaactatcg tcttgagtcc 
aacccggtaa 

gacacgactt atcgccactg gcagcagcca ctggtaacag gattagcaga 

gcgaggtatg taggcggtgc tacagagttc ttgaagtggt ggcctaacta 

cggctacact agaaggacag tatttggtat ctgcgctctg ctgaagccag 

ttaccttcgg aaaaagagtt ggtagctctt gatccggcaa acaaaccacc 

gctggtagcg gtggtttttt tgtttgcaag cagcagatta cgcgcagaaa 

aaaaggatct caagaagatc ctttgatctt ttctacgggg tctgacgctc 

agtggaacga aaactcacgt taagggattt tggtcatgag attatcaaaa 

aggatcttca cctagatcct tttaaattaa aaatgaagtt ttaaatcaat 

ctaaagtata tatgagtaaa cttggtctga cagttaccaa tgcttaatca 

gtgaggcacc tatctcagcg atctgtctat ttcgttcatc catagttgcc 

tgactccccg tcgtgtagat aactacgata cgggagggct taccatctgg 

ccccagtgct gcaatgatac cgcgagaccc acgctcaccg gctccagatt 

tatcagcaat aaaccagcca gccggaaggg ccgagcgcag aagtggtcct 

gcaactttat ccgcctccat ccagtctatt aattgttgcc gggaagctag 

agtaagtagt tcgccagtta atagtttgcg caacgttgtt gccattgcta 

caggcatcgt ggtgtcacgc tcgtcgtttg gtatggcttc attcagctcc 

ggttcccaac gatcaaggcg agttacatga tcccccatgt tgtgcaaaaa 

agcggttagc tccttcggtc ctccgatcgt tgtcagaagt aagttggccg 

cagtgttatc actcatggtt atggcagcac tgcataattc tcttactgtc 

atgccatccg taagatgctt ttctgtgact ggtgagtact caaccaagtc 

attctgagaa tagtgtatgc ggcgaccgag ttgctcttgc ccggcgtcaa 

tacgggataa taccgcgcca catagcagaa ctttaaaagt gctcatcatt 

ggaaaacgtt cttcggggcg aaaactctca aggatcttac cgctgttgag 

atccagttcg atgtaaccca ctcgtgcacc caactgatct tcagcatctt 

ttactttcac cagcgtttct gggtgagcaa aaacaggaag gcaaaatgcc 

gcaaaaaagg gaataagggc gacacggaaa tgttgaatac tcatactctt 

cctttttcaa tattattgaa gcatttatca gggttattgt ctcatgagcg 

gatacatatt tgaatgtatt tagaaaaata aacaaatagg ggttccgcgc 

acatttcccc gaaaagtgcc acctgacgtc taagaaacca ttattatcat 

gacattaacc tataaaaata ggcgtatcac gaggcccttt cgtctcgcgc 

gtttcggtga tgacggtgaa aacctctgac acatgcagct cccggagacg 

gtcacagctt gtctgtaagc ggatgccggg agcagacaag cccgtcaggg 
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FIGURE 1 ( fW'H) 

"g^aataa S£KE taattaaaat gataaccatc 

aaacctataa atatfccgga t?at?catac 9 * aaCagttt tgtaataaaa 
atcccgggta ccttctagaa ttScaSJa™ = gtcc ^ acca tcgggcgcgg 
ttcctgggac ccggcaagaa" cc222SS g " g f tgca 9 atctgatcct 
taatgttaaa cccgacacSa * actctcttc a aggaaatccg 

agttctacag ggaSESSS af^ttX SSaaX'™ 
gttaacgacc aagaagtgat ooaSSh^ tggaagaca 9 cttccccatt 
cactagaccc aaScgSJS a?aaltt^f ctt »«*t:ca acatgcgtcc 
gcgaccccga ctatgta?ct c^g^gtga ??aSa: a " a ? gctCtgcgtt 
tgggtgggca gcaacaacoa ofcaoo^ 9 "aggatcgt cgagccttca 
cggctgccca ataa^aaS ?tcac?c?aa S£S tTOCta agaa ^^cg g 
agttcatcga tcgtgEcatc taaaaa^? gtacaccaac tcgttcgaac 
atcggtaccg actctoctoa £22£ g * tctacaagcc catcgtttac 
ggtgttcaaa gtatag^t ! ttCtCCttg aagtttccct 

cggcgtatta aaaca?ga?a cSSSttS ZES^* ttcactg ^<= 
gattctgtgc gttattoat^ agtacattta ttaagcgcta 

tteattLSt ?ta?aa? a tt £££££ ^gZT* attttaataa 
gattttcagc gtctttatat r-t^ZZlff tgttagagcg aaaatcaaat 
ttgtaaaa? a gg^ttcgatt * atattaaatc ctcaatagat 

gatggctgga Satctlatg "attttcact ! a f ggttgtt "tccgaacc 
aatcttgtag cagcaatct? * caacgccaca aaacttgcca 

tgtaataaa? g^cg'cgtc StcaXXa SL^ 9 "? tgttt ^ttt 
ttcatcactg tcgttag?gt acaa??^? ttatgc ^ ctt ttgtatttct 
aagcttggac atZtttSS ^gggcg^t acgttaaata 
tcgtcgtcgt cccaaccctc gtc??tfo?a SiZ aggccgatta 
tgccatagcc acacgacgcc ?a??ai a ? aa g * tgcttcc S aagacgattt 
tcaaatttgt agttgaSct? f?^ 5? gtc ^ctaac acgtccgcga 
tgggcgggft tSaJSaac ttllli^ Cgggcgtt " 

agaaagcgat ggtgcaggcg ataatttntt "taattcag acaacacgtt 
atggcggcgg twtggZSc? g^SaJafJt ^cagacggc aaatctacta 
ggcggggctg gcggSggfgg ctalal^ Ct f ccatc 99 tggaggcgca 
cggcggttta ggSLSIa?? ttlalltlaa 9gtggtggcg ^tgatgcaga 
ctattgtact ggtttcggg? gccgttt??? ^ aCagtc Sgcacctcaa 
gtgcgatttt tttcgtttct aataa^S? Stttgaccgg tctgagacga 
taaaggtgca gcgggttgag SKSES aacaattgtt gtctgtcgtc 
attcagacat SgKggtSg? altattaa^ Cattggtgga Scgggcggca 
acgggagaag gtggtaacaa 5 ga 93cgctgg aatgttaggc 

agtttg?tcS SflcSSS tlallttlaa S^^" " gttctgg "t 
caacggaagg tcgtcjgct? cSSSSSS ltSSSS° C g ° tggctgca 
atattataat tggaatacaa at™?**? f^Sggtgg tggcaattca 
ttcgctatcg ttta«g1£S S * Ctgctataa Scattgtaat 

ttgtattgta aagagaEt^t 2££££t£ " aCCgctca atgtaagcaa 
ttttcatttt tactacaaca g ccgcac 9 c cg ataacaagcc 

acgtacatgt atgc^t? gtlaaaaS ?£?? aCttC gctgtc ^cg 
atttaaaaga acatctctot fr-tf^t 9 tcgtt 99 caa gctttaaaat 
ttttgataat ttg"cgctt?c gcaStJtcof tgtg * tgtcg taaatgttgt 
gcatcaattt tgttgttcH cacgttcaaa aaattgatgc 

atatctacga ttcg?ca?ro ccac caa JSiJ****^ gtaca 9 a ttc 
tacaatttta cgaaaacto? if • ? tgctacgctg caaacgctgg 
aacgggcgct ^gtaaaK a?S?at?S jaactcggta taaaaLat? 
attgtatttg caglaaac'a t tcgjc" calt^?^ CCaCtagcaa 
taaaagttca ccagttaatg aacaS! caattttaac gctgacgaaa 
tttaatcacg gttLatca! *?2? *? C caaatt ttat aaaaatctat 
g gttccatcaa caaccaagtg atcgtgatgg actacattga 
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FIGURE 1 (Cont'd) 

cgcgtcagcg ggtgttggcg ggtgtcgggg ctggcttaac tatgcggcat 

cagagcagat tgtactgaga gtgcaccata tgcggtgtga aataccgcac 

agatgcgtaa ggagaaaata ccgcatcagg cgccattcgc cattcaggct 

gcgcaactgt tgggaagggc gatcggtgcg ggcctcttcg ctattacgcc 

agctggcgaa agggggatgt gctgcaaggc gattaagttg ggtaacgcca 

gggttttccc agtcacgacg ttgtaaaacg acggccagtg cc 
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primer Ricin-109Eco 



FIGURE 2A 
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FIGURE 2C 
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FIGURE 2D 



10 



20 



30 



40 



50 



1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTC 

CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTC 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CC^CCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 AC AGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGC1TTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTG AGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TC G TC ACAGTTTTCTTTG C TTAAATCGAG AATGGTGCC AAATTTTAATGC 
AGCAGTGTCAAAAGAAACGAATTTAGCTCTTACCACGGTTTAAAATTACG 
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FIGURE 2D (CONT'D) 

951 TG ATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGGAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GO TACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

12 01 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTG'GGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



12/254 
FIGURE 3A 



primer Ricin-109Eco 



signal 
peptide 



A chain 



pAP-144 template 

primer MMP3-1 



linker 

H 



primer MMP3-2 



PCR mutagenesis 



^ gel purify 

^EcoRI 
^ gel purify 



B chain 



primer 1729C Xba 



PCR mutagenesis 




13/254 



PQ 
W 

U 



C 

•c 
2 

s 



in 



.52 

S 

f 

£ 
as 



'I 

c3 
•-id 



u g 
■8*1 



1 

a. 



in 



00* a \ H 



Eh <* 



U 



H < 

< Eh 

< Eh 
O O 

o o 

< e» 
o o 
o o 

£h ' 
Eh 

Eh 
Eh 
Eh 

< Eh 

< H 
U O 
O O 

< Eh 

o o 

< Eh 

o o 
u o 
o o 

< Eh 

< Eh 

o o 

O O 
U O 

£h < 

o o 
o o 



14/254 



FIGURE 3C 



EcoRI 



MMP-3 v . 
A cha in li nker - ^P" 1 

t chain 



A chain 



WT 




EcoRI 



EcoRI/ Kpnl 



gel purify 

1315 bp fragment 



A . . MMP-3 
A chain Unker 

■ ~g 



EcoRI 
PstI 




PstI 



I 



Kpn 1/ Psi I 



gel purify 
564 bp fragment 



PstI 




pAP-216 




15/254 



FIGURE 3D 
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20 



30 
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1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGG 

CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTC 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCAGGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

2 51 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 

TG T C TCAACC AAACGG ATATTTGG TTGCC AAATAAAATC AACTTGAG AG T 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTCGTCCGAAGCCACAGCAATTTTTTGGACTTATGAATGC 
AG C AG TG TC AAAGC AGGC TTCGGTG TCG TT AAAAAAC C TG AAT ACTT ACG 

951 TG ATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
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FIGURE 3D (CONT'D) 

ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTCCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTCAAA 

1101 ?rsssgsss;ss 
1151 sssssssssss 

1201 ^T^T? C ^ CCCGC ^CAAATATGGGATAATGGAACCATCATAAATCC 

tgactacggtgggcgaccgtttataccctattaccttc^a^at^Ig? 

gtctagatc^gatcaaaatcgtcgctgtagtcccttgtcaccItcgtctc 

1301 TT^^ tcc ^ cc ^ catttatcccgtta gtcaaggttggcttcctact 
aatgtcacgtttggttgtaaatacc^caatcagttccaaccgaaggatcI 

1351 ^ t -^ tac acaaccttttgttacaaccattgttgggctatatggtctgtg 
ttattatgtgttggaaaacaatgttggtaacaacccgatat 

1401 cttgcaagcaaatagtggacaagtatggatagaggactgtagcagtgaaa 

GAaCGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTO 

1451 aggctgaacaacagtgggctctttatgcagatggttcaatacgtcctcag 
tccgacttgttgtcacccgagaaatacgtctaccaag^atcc^Ig?? 

1501 ~ AAAA 5 CGAGATAAT ^ CTTAC ^^ 

GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCC^TTGTCA 

1551 ESSgESEESS^ 
1601 SJSSESESg^^ 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCa 
CACTCCGCTAGCCTAGGCTCGGAATTTGTT^^ 

1701 TSSTS A 5 CCAAACCAAATA ^ TOACCA ^ATTTTGATAGACAGATTACT 
ACCACTGGGTriKK5TTTATACCAATGGTAATAAAACTATC^ 

1751 SSS 1 ^^-™--- 
1801 

1851 TGCAG 
ACGTC 



17/254 



prima' Ricin-109Eco 



FIGURK 4A 



pAP-144 template 

primer MMP7-1 



I 



A chain 



signal 

peptide A chain 



linker 



B chain 



primer MMP7-2 



primer 1729CXba 



PCR mutagenesis 



^gel purify 
^ EcoRI 

I' 



PCR mutagenesis 



gel purify 




MMP-7 linker 




EcoRI 



Xbal 



EcoRI/ Xbal 



18/254 



pa 
w 

O 



4> 



c 
2 

e 



CO 



48 



s 

iS 
E 

u 



CO 



u 5 



t 



0) 

a 

•r-i 



2 



< 
Eh 

Eh 



Eh ^ 
< 

H < 
O O 

< Eh 

< &h 

O O 

o u 
o o 
o o 

Eh < 
O CJ 
Eh <; 

H < 

< &H 

cj o 
o o 

Eh < 

o o 

< en 
o o 
o o 

Eh < 

O O 
O O 

o o 

Eh < 

Eh 

^ < 

u o 

Eh < 



19/254 
FIGURE 4C 
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FIGURE -in 

1 2 i 3 ? «? s ° 

301 iSSESSSSGGEEEggSESgggSS^ „ CTir 



CACA 
GTGT 

:agagctgttcgcgg 



351 ££££3§§SSS^^ 



TCACCAATGCATA 
'ACGTAT 

CTGACA 



:actgatgttcaaaat 



401 J^^s^s^-^^ 

901 3^5?^CAGTTTTCTTTGCGTCC 

^CCGTAACACCGCTTCAAAATTACG 



951 



TGATGTTTGTATGGATCCTGAGCCCATAGTCCGTATCGTflGGTCGAAA 1 
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FIGURE 4D (CONT'D) 

ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 C AGATCTAGTCTAGTTTTAGCAGCGAC ATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAAC ATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGC TC T ATT AACGG AATGTTC AC T AAG ATT AT ATGC CC TTTG TC A 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GG AC ATTG T AAATTTTGT AAC TG AAAGG AC AGC AAG TTATATC G AATTC C 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE *n 

10 20 30 40 50 

1 GAATTCATGAAACCGGGAGGAAATACTATTCTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTA 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTC 

GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 



101 
151 



251 



501 



ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATA^TTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTCACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

TG G T AATC TGAG AG AAAAT ATCG AGTTGGG AAATGG TC CACT AG AGG AGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

AGCAGTGTCAAAAGAGGCGTTCCTTAACGTCCCGTCGCTTTAAAATTACG 



901 
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FIGURE 5D (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

12 01 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 

TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 C AG ATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 

AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACGGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTG AGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 

GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT ' 

1801 GG AC ATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
C C TG T AAC ATTT AAAAC ATTG AC TTTC C TG TCG TTC AAT AT AG C TTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 6D 
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1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTC 

CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AfeCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTGATGTGGATGAAAGGGATGTGAGGGAATTTGCTTCTTT 
AGCAGTGTCAAACTACACCTACTTTCCCTACACTCCCTTAAACGAAGAAA 

9 51 TTTAGCTGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTC 



I 
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FIGURE 6D (CONTT'D) 

AAATCGACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAG 

1001 S^^S TCTATCTC ^ ATCTTAGGGATCGAA GATTCCACAACGGAAAC 
CTTTACCAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTG 

1051 ^ A ^? A ? A 9^' I ^^ TC CAAGTCTAATACAGATGCAAATCAGCTCTG 
CGTTATGTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGAC 

1101 G A C T TTG AAAAG AG AC AAT AC T ATTCG ATCTAATGG AAAG TG TTT AAC T A 
CTGAAACTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGAT 

1151 ^^^^^ A S TCCG ^ AGTCTATCTCATGAT CTATGATTGCAATACT 
GAATGCCCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGA 

1201 ^T^^ TCATCC ^ CCCGC ^ CAAATATGGG ATAATGGAACCATCAT 
CGACGTTGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTA 

1251 ^T^^ A 5 ATCTAGTCTAGTTOTAGCA GCGACATCAGGGAACAGTGGTA 
TTTAGGGTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCAT 

13 01 CCACACTTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTT 
GGTGTGAATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAA 

1351 CCTACTAATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGG 
GGATGATTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACC 

1401 TCTCTGCTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCA 
AGACACGAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGT 

1451 GTGAAAAGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGT 
CACTTTTCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCA 

1501 CCTCAGCAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGA 
GGAGTCGTTTTGGCTCTATTAACGGAATGTTCACTAAGATOATA^ 

1551 ^C^^^AAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGAT 
TTGTCAACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTA 

1601 ci^^c^^^^^l^^rc 

1651 

1701 TCTCCATGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAG 
AGAGGTACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTC 

1751 

1801 I^2^S?^^JS?S^^S 

1851 AATTCCTGCAG 
TTAAGGACGTC 
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FIGURF 7r 
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FIGURE 7D 

10 20 30 40 50 

I I | | I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTC AGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGQCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

2 51 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 

TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGC AATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTGGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 

GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

8 51 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 

ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTCAGGTGGTTCAATTGCAGAATTATGATGAAGAGGATGC 
AGCAGTGTCAAAGTCCACCAAGTTAACGTCTTAATACTACTTCTCCTACG 
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FIGURF «n 

10 { 2< j> 3 ° 40 -50 

tcctattgttotataaggcgtttcttatgggtoaa?I???SStcItc? 

3 51 TGTGGTCGGCTACCGTGCTCGAAATAGCGCATATTTCTTTCATCCTfiara 
ACACCAGCCGATCGCACGACCTrTATCGCGTA?AiAlAlAl?A^A??G? 

401 ?^^a?g C ^g^agSaSaSg^ 

901 SKSSEESS^^ 
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FIGURE 8D (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

12 01 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCXrTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

17 01 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 9D 

10 20 30 40 -50 

I I | | I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

2 01 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

2 51 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 

TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATC1TTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAA^TGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTCAGGTGGTTACAGGGGAAGCGATATCAGTTACTATGGC 
AGCAGTGTCAAAGTCCACCAATGTCCCCTTCGCTATAGTCAATGATACCG 
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FIGURE 9D (CONT'D) 

9 51 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTC TCTGTT ATG ATAAG CTAG ATT ACC TTTC AC AAATTG ATG AATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGC A 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 C^GATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 C TTGC AAGCAAATAGTGGAC AAGTATGG ATAGAGGACTG TAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCGCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TC AAG AATG ATGG AACC ATTTT AAA TTTG TAT AG TGG ATTGG TG TTAG AT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAAC ATTGAC TTTCC TGTCGTTC AATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGUKF 
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FIGURE inn 

10 2 0 30 40 50 

1 5^^^7 G ^ CCG ^ A <3GAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

201 I^™^^T5 GAGCTGATGTGAGA CATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ^^^^^^TGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 ° 1 ^^TSS AGAGCT ^ TCTOACATTAGCGCT GGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TO-^TCGGCTACCGTCCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGA?TCT 

501 ^? A ^^ TCAGAGAAAATATCGAGT TCGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGX3TGATCTCCTCC 

751 sss^ss^ss- ' 

901 S^c^^^S-™--- 



51/254 

FIGURE inn (CONT'D) 

1001 SMSSSSSSS! 
1051 ^^^ZIZI^^^^™ 

1101 ^^^^^l^^^^ 



PTGCAATACTGCTGCA 



1151 ™s^is=^^ hr<SKBKar 

1201 ^S^^Si^^i^^o^^ 



1251 ^^^ GTCTAGTTTTAGCAG CGACATCAGGGAAC 

gtctagatcagatcaaaatcgtcgctgtagtccE^gtcaccatggtg^tS 



^CAGTGGTACCACAC 
PGTCACCATGGTGTG 

3GTTGGCTTCCTACT 
TAACCGAAGGATGA 

:tatatggtctgtg 
tataccagacac 

3tagcagtgaaa 

1451 



1301 sssssssssiss^^ 

1351 SS5!S§3§25^ 
1101 ^^l^^J^l^^—^ 



1501 MSSSSSSS 

1551 ^^^^^s^^s 

1601 SSSSSfSSg™ sssz 

1651 -^s^ssss-™ 

1701 sssss^s,^^ 

1751 -s^ss^—^^ 

1801 ss^i^^-— 

1851 TGCAG 
ACGTC 



primer Ricin-109Eco 
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FIGURE 11A 
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FIGURF 
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FIGURE IIP 



10 20 30 40 50 

| | I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

0 1 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

5 1 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
^CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

0 1 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

1 5 1 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

101 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

151 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATC AGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAAC AACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCC AAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTAAATTCCAAGATATGCTAAATAATTCACAGCATCAGGC 
AGCAGTGTCAAATTTAAGGTTCTATACGATTTATTAAGTGTCGTAGTCCG 
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FIGURE IIP (CONT'D) 

9 51 TGATGTTTGTATGGATCCTGAGCCC ATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGC AAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGC AGCGACATCAGGGAAC AGTGGTACC AC AC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

13 51 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

17 51 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE i?r 
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FIGURE 1?n 

701 sssssssss 

901 EEg&ESSSS^^ 



1101 
1151 
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FIGURF 1 2D (fOMrn) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 ^S TTC ^ CCATCC ^ GTCT ^ TACAGA TCCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 ^ATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTCCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 ^2STS^ C ^ CAGTCGGCTCTTTATGCAGATG GTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 S A ^ A ^SS AGATAA ^ CCTTACAAGTCATTCTA ATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 I^?T A ^ A 79STS TC ^ TCGCCC ^ ATCCTCTGG CCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 T^^^ TCA ^ AACCATTTOAAAT ^ TATAG TCGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 T^^^^C^T^G^ACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 ^n^^T5TS TCTCTCCTCCCATCAAAA TAGATGGCTTAAATAAA^ 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 ^^rTS T ^ TTTTCTAACTCAAAGGACAGCAA GTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 



1851 TGCAG 
ACGTC 
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FIGURE 13C 
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FIGURE 13P 

10 20 30 40 5.0 

1 ^TTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 ^^ TA ^9^ CA ^ ATTCCCC ^CAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTG TATAAGGGG TTTG TT ATGGGTT AATATTTGAAATGG TGT 

1 5 1 ^^^ACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCP^A^AACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 A^AGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTA^GTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTGACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

551 CTATCTCAGCOCTTTATTATTACAGTACTGGT«5CACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 Sag^KaaSa^a?S^??I^?? 

701 e A I^^^*? CCTAGCGTAA ™^ 

CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 STT^^ TCC ^ TTCAAGAGTCTAACCAA ^AGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 ^a^^S^aaS^SSa^ 

901 ssns=s=ss 
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FIGURE IftQ (CONT'D) 

951 TCATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATCTCiySATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTCCGTTAT 

1051 ^^^S ATC ^ GTCT ^ TA ^ G ATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 ^^X^^l^^^Sl^ 
1151 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 

tgactac^tgggcgaccgtttataccctattacc^gtaSta^IS 

1251 ^^TS tagtctagtottagcagcgaca tcagggaacagtggtaccacac 
gtctagatcagatcaaaatcgtcgctgtagtcccttgtcac?atcgtctc 

1301 n' A ^?5S AAACCAACATTTATCCCGTTA GTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 ^^T^ A 5 AA i C ^ TTGTTACAACCATTGTTGG GCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 C^CA^CAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1501 s^s^sssssss^sssss^ss^ss, 

1551 tSSSggSEESSg^ggiSgSitg^gZ 
1601 

1651 s^siss^js^s^ 
1701 ssissssssss 

1751 SIS?T GC ^ GTCTCTCTGT CCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 ^^TTS TAAAT1 ™ TAACTCAAAGGACA GCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



67/254 
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FIGURE 14C 
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FIGURE 14P 



10 20 30 40 50 

I I I I I 

1 G AATTCATG AAACCGGG AGG AAAT AC TATTG T AAT ATGG ATG T ATG C AGT 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTA 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAAT^ 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 1CAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTC 

TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGG AAG ATGC AG AAGC AATC AC TC ATC TTTTCAC TG ATG TTC AAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTCAGGATGTAAACGCAGTGG AGGCAAGTTCTAATGC 
AGCAGTGTCAAAAGAGTCCTACATTTGCGTCACCTCCGTTCAAGATTACG 
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FIGURE 14D (CONT'D) 



951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCG AAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATAC AG ATGCAAATCAGCTCTGG AC TTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
T^ACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTC 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTQCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATCCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGG 

AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

17 51 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 15A 
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FIGURE 15C 
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FIGURE 15D 



10 



20 



30 



40 



50 



1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTC 

CCGTTGTACCGAAAC^AAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 

AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

*• 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAA 

TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTG AG AG AAAATATCG AG TTGGG AAATGGTCCACTAG AGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAG ACGTGGTCTAGG ATCGC ATT AATGTGAAC TCTTATC AACCCCC TC T 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTC ACAGTTTTCTGTGTATTTACAGGCATCGACGGGATATGGTAATGC 
AGCAGTGTCAAAAGACACATAAATGTCCGTAGCTGCCCTATACCATTACG 
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FIGURE 15D (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATCTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
iTOACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCTCCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

17 51 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 16A 
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FIGURE 16C 
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FTniJRE 16D 

10 20 30 40 50 

I 1 I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAG 

CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGC ATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTAAGCTTGTACAGGCATCGGCGTCAGGTGTTAATGC 
AGCAGTGTCAAAAGATTCGAACATGTCCGTAGCCGCAGTCCACAATTACG 



# 
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FIGURE 16D (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
C AG ATAC AC AAC T AC AA TC C C T AC C TTC T AAG G TG TTG CC TTTG CG TT AT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

13 51 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGA&GACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTCGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATG AAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 17A 
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FIGURE I7r 
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FIGURF i?n 

10 20 30 40 50 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 ^^^TS GC ^ TC ' I ^ 1 ^ ATCCACCTCAG ^TCGTC^^ACATTAG 
CCGTTCTACCGAMCAAMCCTAGGTGGAGTCCCACCAGAMGTGTAATC 

201 TCG^AACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACC AACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAAC 

301 ^TS A TS CAGAGCT ^ TC,I ^ ACATTAGCGCT GGATGTCACCAATGCATA 
1TAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 ^^^GGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 H3 A T A T A 5 A ^ GCCT1 ^^TAATTATGATAGACT^ 

GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 ^-fAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACC^TTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTCATC^TCC 

551 ^^TH rcAGCGCmATOATOACAGTAC ^TGGCACTCAGCTTCCAACT 

gatagagtcgcgaaataataatgtcatcaccaccgtgag^aaSttgI 

601 o^^TSS ttcctttataatttccatccaaatga tttcagaagcagcaag 
gaccgagcaaggaaatattaaacgtaggtttactaaagtct^tcgttc 

651 ^-tccaatatattgagggagaaatgcgcacgagaattaggtacaaccgga 

TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 r A ^I^^^ ArcCTAGCGTAA ^ ACAC ^ AGAA TAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 ^rTTHS A ^ TCCAA ^ AAGAGTCTAACCAAGGAGG CTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 ^^THS A ^S ACGTAATCG ^ CAAA TTCAGTCTGTACGATGTGAGTA 

agttgacgtttctgcattaccaaggtttaagtcacacatgctacactcS 

851 T A rT A ^TS CCTATCATAGCTCTCATCGTGTA TAGATGCGCACCTCCACCA 
ATAATTACMGATAGTATCGAGAGTACCACATATCTACGCG^ATOTGGT 

901 ^^^^TT^CTTCGTATCTAAAGGCATCGGACGCACCTGATAATGC 
AGCAGTGTCAAAAGAAGCATAGATTTCCGTAGCCTGCGTGGACTATTACG 
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FIGURF 17D (CCtNT'rt) 
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FIGURF ISA 
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FIGURE i«r 
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FIGURE ISO 

10 20 30 40 



l I 50 
1 GAATTCATGAAAC CGGG AGG AAATACTATTGTAATATGG ATG TATGC AG T 
CTTAAGTACTTTf?npfV^T i r*r , n v ivp » m/-. * m » a o * mm* m«^^. m «^.« m .^ 



51 
101 
151 
201 
251 



I 

~- » w" * \jA*vrvv»\.\jv^Avjv>A«A"i"AU"TATTGTAATATC3GATGTATGCAGT 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

GGCAA^^CTTTGTTTTGGATCCACCTCAGGGTGGTCTTT^ 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

^^75^^ TCTCCA ^ GCT ACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

A^GGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

^^T^TTS GCCTTTCGTCGT ^^ ATCATAGA CTTCAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTCATC^^ 

S»^?S TCAGCGCTOTATOA " ACAGTAC ^TCGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCITTACGCGTGCTCTOAATCCATC^??? 
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FIGURF 18D (rnMrn) 

1001 SSHSHSKBBSK^^ 

1051 a^K^--^^^ 

1101 
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1251 

1301 ^ss^^ssss^sssssss 

1351 ™J'5li TACAaUlCCTT,rro '"ACAicCAl 



TTATTATGTGTTGGAAAACAATGTTGOTAACAACTCGATAT^o^ao^* 

1451 ^S^S^S^^o^ 



CCCGATATACCAGACAC 

GGACTGTAGCAGTGAAA 
CCTGACATCGTCACTTT 

1501 s^ G ws^ss^« 

1551 «aSa^^~^ k 

1601 ^SS^K^S- 

1701 ^^sssss 

1751 SS&is^ 

1801 ^K^^^s— 

1851 TGCAG 
ACGTC 
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FIGURE? 1Qr 



A chain 
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FIGURE 1QO 



10 



20 



30 



40 



50 




1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
^ CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTCGTATGTAAAGGCATCGGTGTCACCTGAAAATGC 
AGCAGTGTCAAAAGAAGCATACATTTCCGTAGCCACAGTGGACTTTTACG 
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FIGURE 19D (COMTO) 

951 TCATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 °i^^^^^ TACTA ^ GATCT AATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 G^ACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 ^^^TCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

13 51 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 C^CAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 ^^TS^AA^G^GCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 S A ^^SS AGAT ^^ CCTTACAAGTGATTCTAA TATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 ^rT^^S?ST C ^^ CCCTCCATCCTCTGGCCA ACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TS!!*^??^^^^ 

AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 ST5 A ^? GATCGGATCCGAGCC ^AAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 I^^S^S 0 ^TATGG TTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATCA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 ^^T^^^^^^CTGkJA^ACAGCAAGTTATATCGi^TTCc 

CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 20C 
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FIGURE :>nn 

10 { 2 ° 30 40 50 

151 ^^^CACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGPRr 

c^ccacggtgacacgtttcgatgtgtttga^^ 

201 tcgttoaacaactggagctgatgtgagacatgatataccagtgttgccaa 
£ agc ^^^acctcgactacactctgtacta?^tca?aI?S?? 



tgtctcaaccaaacggatatttggttgccaaataaaatcaac^IgIS? 

3 ° 1 ^^^^ GCT ^ CTGTTACATTAGCG CTGGATGTCACCAATGC; 



VTCCTGACA 



251 ^^^rT G ^TT^SF A T AAA ?? AACGGTTTA TTTTAGTTGAACTCl 

TTAGTACOTCTC 0 A^ai«TC¥«^;^?A«S?S??icSS 

851 A^^^£ TATCATAGCTCT CATGGTGTATAGATGCGCACCTCCACCA 

ataatoa<^atagtatcgagagtaccacatatctacgcg^Sg?tcS 

901 
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FIGURE 2QD (COMT'rn 

951 r^T2JTP TA ^ ATCCTGAGCCCA TAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 ^CTATCTC^ATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 S^^^^ CAAGTCTAATA ^ GATCC ^TCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 KSSSSSSS!^ 

,1M sssssssss 
1201 -sss^s^^s- 

1251 ^ A TS^ TCTAGTTTOAGCAGCGA CATCAGGGAAGAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCAC?ATCGTCTC 

1301 TT A £ A ^S AAACCAACATTTAT GCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 



1351 A ^T A ^? ACACAACCTTTTGTTACAA CCATTGTTGGGCTA'r 

TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 



TATGGTCTGTG 
lTACCAGACAC 

AGCAGTGAAA 



1401 CT „ 

1451 ssssssss 

1501 

1551 S^SSKJS-^K 
1601 

1651 sssssssss 
1701 ^s^^^is^^i^^ 

1751 

1801 ^S^^---c = ^„^ c 

1851 TGCAG 
ACGTC 
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FIGURE 71 

Ricin linker (wild type) : 

A chain- SLLIRpvvpnfn-b chain 
pAP-213/pAP-214 linker (Cathepsin B) : 

A chain- SLLKSRMVPNFN-B chain 
PAP-215/ P AP-216 linker (MMP-3) : 

A chain- RPKPQQFFGLMN -B chain 
PAP-217/ P AP-218 linker (MMP-7) : 

A chain- SLRPLALWRSFN-B chain 
pAP-2l9/ P AP-220 linker (MMP-9) : 

A chain- SPQGIAGQRNFN-B chain 
PAP-221/PAP-222 linker (THERMOLYS IN-LIKE MMP.) : . 

A chain- DVDERDVRGFASFL-B chain 
pAP-241/pAP-242 linker (EBV-A) : 

A chain- SKLVQASASGVN-B chain 
pAP-243/ P AP-244 linker (EBV-B) : 

A chain- SSYLKASDAPDN-B chai 
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FIGURF ??r> 

10 20 30 40 50 

101 ^^T^H^S ATATTCCCCAAACAATAC CCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 ^^^^ TCTCCAAAGCTACACAAACTTT ATCAGAGCTGTTCGCGG 
CGCCCACCX3TGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCG^AACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ^ A i A ^ TTGGTTTGCCTATAAACCAACG GTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

ttagtacgtctcgaaagacaatgtaatcgcgacctaca^^a?otI? 

351 tgtggtcggctaccgtgctggaaatagcgcatatttctttcatcctgaca 
acaccagccgatggcacgacctttatcgcgtata^gaaagta^ac?^? 

551 ^^TS A ^ GCTTOA ^ ATOA ^ GTACT ^TGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATCTCATGACCACCGTGAGTCGAAGGTTCA 

751 ^TIT^^TS GA ^^ AAGAGTCTAACCAA GGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

90i a^^^S^^-™™g 
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FIGURE 22D (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GI^TATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 ^^^^^^ TACTATOCGATCT ^ TCGAAAGTCTTT AACTACTTACG 
fi CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

ijj 1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 

LM ccatgtca ggccctcagatacactactagatactaacgttatgacgacgt 

&* 1201 A ^?5mTSS CACCCGCTCGCAAATATGGGA TAATGGAACCATCATAAATCC 

^ TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

W 1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 

jj, GTCT AGATC AGATC AAAATCGTCG C TG TAG TC CCTTG TC ACC ATGGTG TG 

^ 1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 

= AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

|% 1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 

£ TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

S 1401 ^^^SS AAATAGTCGACAAGTATGGATAGAC 3 GA CTGTAGCAGTGAAA 

U GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 ^^T GA ^ GAACAGTCGGCTCTTTATGCAGATGG TTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 ^^t A ^S GAGATAATTCCCTTACAAGTGAT TCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 T^^ A ^T2 A T GGAACCATmAAA ' I ^ TA TAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 SS^®"®^ 

GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

GGA^^TAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CC TGTAAC ATTTAAAAC ATTG ACTTTCC TG TCG TTC AATATAGCTT AAGG 



1801 



1851 TGCAG 
ACGTC 
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FIGURE 23C 
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FIGURE 23F> 
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FIGURE ? 3D (rnMT'nf 
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TT 
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FIGURE 24A 
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FIGURE 24C 
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FIGURE 24H 

10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTT^ACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATOAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTGAGCTTTGGTCGCAAGGGATCGATGATGATAATGC 
AGCAGTGTCAAAAGACTCGAAACCAGCGTTCCCTAGCTACTACTATTACG 
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FIGURE 24D (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTATCACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGC AATACTGCTGC A 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 C AGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCAC AC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGAGTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGC TG AAC AAC AG TGGG CTC TTT ATGC AG ATGG TTCAATACG TCC TC AG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
G AG AACG TC AC AC AC AC AGG ACGGT AC TTTT ATC T AC C G AATTT ATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



• 



primer Ricin-109Eco 



I I" 
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FIGURE 25 A 



pAP-144 template 

primer CAN-1 



signal 

peptide A chain 



linker 



primer CAN-2 



B chain 



PCR mutagenesis 



primer 1729CXba 




^EcoRI/Xbal 
^gel purity vector 
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FIGURE 25C 
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FIGURE 25D 



10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGG 

CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTC 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAG AG AAAAT ATCG AG TTGGG AAATGG TC C AC T AG AGG AGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTAAGCCTGCAAAGTTCTTCAGGCTAAATTTTAATGC 
AGCAGTGTCAAAAGATTCGGACGTTTCAAGAAGTCCGATTTAAAATTACG 
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FIGURE 25Q (CONT'D) 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCC ACAACGGAAACGCAATA 
CAGATACACAACTACAA^CCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACC AAC ATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AAT AAT AC AC AAC C TTTTG TTAC AAC CATTG TTGGGC T AT ATGG TC TG TG 
TTATTATGTGTTCGAAAACAATGTTGGTAACAACGCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 C AAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTT 

AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 
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FIGURE 26 

Ricin linker (wild type) : 

A chain- SLLIRPVVPNFN-B chain 

pAP-223/224 linker (MAL-A) : 

A chain- QVVQLQNYDEED -B chain 

pAP-225/226 linker (MAL-B) : 

A chain- LPIFGESEDNDE-B chain 

pAP-227/228 linker (MAL-C) : 

A chain- QVVTGEAISVTM-B chain 

pAP-229/230 linker (MAL-D) : 

A chain- ALERTFLSFPTN-B chain 



pAP-23l/pAP- 



232 linker (MAL-E) : 

A chain- KFQDMLNISQHQ-B chain 
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FIGURE 27 



Ricin linker (wild type) : 

A chain- SLLIRPVVPNFN-B chain 



pAP-245/246 linker (CMV-A) : 

A chain- SGVVNASCRLAN-B chain 



pAP-247/248 linker (CMV-B) : 

* A chain- SSYVKASVSPEN-B chain 



pAP-233/234 linker (HERPES SIMPLEX-1 A) : 

A chain- SALVNASSAHVN-B chain 



pAP-235/236 linker (HERPES SIMPLEX-1 B) : 

A chain- S T Y L Q-A S E K F K N -B chain 

pAP-249/250 linker (HUMAN HERPES VIRUS-6) : 

A chain- SS ILNASVPNFN-B chain 



pAP-237/pAP-238 linker (VZV-A) : 

A chain- SQDVNAVEASSN-B chain 



pAP-239/pAP-24 0 linker (VZV-B) : . 

A chain- SVYLQASTGYGN-B chain 



pAP-253/pAP-254 linker (ILV) : 

A chain- SKYLQANEVITN-B chain 



pAP-255/pAP-256 linker (HAV-A) : 

A chain- SELRTQSFSNWN-B chain 



pAP-257/pAP-258 linker (HAV-B) : 

A chain- SELWSQGIDDDN-B chain 



Ricin linker (wild type) : 

A chain- S L 

pAP-259/260 linker (CAP-A) : 

A chain- S K 

pAP-261/262 linker (CAP-B) : 

A chain- S K 
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FIGURE 28 

LIRPVVPNFN-B chain 
PAKFFRLNFN -B chain 
PIEFFRLNFN-B chain 



pAP-263/264 linker (CAP-C) : 

A chain- SKPAEFFALNFN-B chain 
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FIGURE 29 

PCR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Bacnloviros Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



I I 



signal 

peptide A chain 



1 



PCR mutagenesis 



^gel purify 
^ EcoRI 



r gel purify 



pAP- 144 template 
(cut with Eco RI) 



y primer 



linker 



* — i 

5* primer 



B chain 



primer 1729C PstI 



PCR mutagenesis 
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FTCURE 30A 

PGR Mutagenesis of Preproricin Gono to Create An HCV-A Variant 
Gene in Baculoviras Transfer Vector, pVL 1393 

a) Cloning Strategy 



pAP-144 template 
(cut with Eco RI) 



primer Ricin-109Eco 



HCV-A1 3' primer 



signal 

peptide A chain 



WT linker 



HCV-A2 5* primer 
PCR mutagenesis 



^ gel purify 
^EcoRI 



gel purify 



B chain 



primer 172<TCPstI 



|PCR mutagenesis 




A chain 




EcoRI 



Psa 



dephosphorylaie 
gel purify vector 
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FIGURE 30C (PI) 

Sequence of pAP26Z insert 



10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTT TGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

□ 101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 

TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

fn 151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 

jV CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

: _ 201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 

[2 AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
Jf TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

^ 301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

¥ TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAT^AGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 
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FIGURE 30C (P2) 

801 TCAACTGCAAAGACGTAATGGTTeCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

8 51 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTGATTTGGAGGTAGTGACATCGACATGGGTTTTTAATGC 
AGCAGTGTCAAACTAAAGCTCCATCACTGTAGCTGTACCCAAAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 
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FIGURE 30C (P3) 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

17 01 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

17 51 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 

GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

18 01 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 

CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP262 
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FIGURE 30D 

-Amino Acid Sequence Comparison of Mutant 
Preproricin Linker Region of HCV-A to Wild Type 



Wild type Ricin linker: A chain- SLLIRPVVPNFN-B chain 

pAP-262 linker: A chain- DLEVVTSTWVFN-B chain 

(HCV-A linker) 



I ft 
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FIGURE 31 A 

PCR Mutagenesis of Prcproricin Gene to Create An HCV-B Variant 
Gene in Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



pAP-144 template 
(cut with Eco RI) 



primer Ricin-109Eco 



i ■ 



A chain 



signal 

peptide A chain 



HCV-B 13' primer 



WT linker 
1 



B chain 



HCV-B2 5' primer 
PCR mutagenesis 

,S 3 S 



primer 1729C PstI 



PCR mutagenesis 



t 



gel purify 

EcoRI 
gel purify 
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gel purify vector 
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FIGURE 31 C (VI) 

Sequence of pAP264 insert 



10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACC AATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

7 01 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 
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FIGURE 31C (P2) 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

8 51 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTGATGAGATGGAAGAGTGTGCGTCACACCTTTTTAATGC 
AGCAGTGTCAAACTACTCTACCTTCTCACACGCAGTGTGGAAAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTAT ATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 
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FIGURE 31C (P3) 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTiVAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP264 
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FIGURE Tin 

-Amino Acid Sequence Comparison of Mutant 
Preproricin Linker Region of HCV-B to Wild Type 



Wild type Ricin linker: A chain- SLLIRPVVPNFN-B chain 

pAP-264 linker: A chain- DEMEECASHLFN-B chain 

(HCV-B linker) 
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FIGURE 32A 

- PCR MuUgenesia of Proproricin Gene to Create An HCV-C Variant 
Gene in Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



pAP-144 template 
(cut with Eco RI) 



primer Ricin-109Eco 



C 



X 



signal 
peptide 



HCV-C1 3' primer 



A chain 



WT linker 



B chain 



HCV-C2 5* primer 
PCR mutagenesis 

13 E3 



primer 1729C PstI 



PCR mutagenesis 



^ gel purify 

^ EcoRI 
^ gel purify 





EcoRI 



PstI 
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gel purify vector 
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FIGURE 32C (PI) 



Sequence of pAP266 insert 



10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGAT AACAACAT ATTCCCCAAACAATACCCAATTATAAACTTT ACCAC A 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TT^AGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 
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FIGURE 32C fP2) 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTGAGGACGTTGTATGTTGTTCGATGTCATATTTTAATGC 
AGCAGTGTCAAACTCCTGCAACATACAACAAGCTACAGTATAAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGAJACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 
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FIGURE 32C (P3) 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATC ATTCTTT ACCCTCTCC A 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCC AAACC AAAT ATGGTTACC AT TAT T T TGAT AG ACAG ATT AC T 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP266 
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FIGURE 32Q 

_ -Amino Acid Sequence Comparison of Mutant 

Preproricin Linker Region 6f HCV-C to Wild Type 



lj Wild type Ricin linker: A chain- SLLIRPVVPNFN-B cha 



in 



mCV-C 6 lin!S?f : A Chaln " EDVVC CSMSYFN-B chain 
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FIGURE 33A 

. PGR Mutagenesis of Preproricin Gene to Create An HCV-D Variant 

Gene in Bacnlovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



pAP-144 template 
(cut with Eco RI) 
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FIGURE 33C fPIl 

Sequence of pAP268 insert 



10 20 30 40 50 

I I I I | 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 AT C AGGAAGATGC AGAAGCAATC ACTC ATC T TT TC AC TG ATGT TC AAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

60 1 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

7 51 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 
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FTGURE 33C (P2) 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTAAGGGGTGGAGATTGCTAGCGCCAATAACTGCTTATGC 
AGCAGTGTCAAATTCCCCACCTCTAACGATCGCGGTTATTGACGAATACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGT ACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 
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FIGURE 33C fP3) 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

17 51 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP2 68 
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FIGURE flgn 

. -Amino Acid Sequence Comparison of Mutant 
Preproricin Linker Region of HCV-D to Wild Type 



^ Wild type Ricin linker: A chain- SLLIRPVVPNFN-B chain 

!==! 

W pAP-268 linker: A chain- KGWRLLAPITAY-B chain 

U1 (HCV-D linker) 
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FIGURE 34A 

PGR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

270-3' primer 



I I 



signal 

peptide A chain 



linker 



270-5* primer 



PCR mutagenesis 



^ gel purify 
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gel purify 
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FIGURE 3AR 

Sequence of MMP-2 Linker Region 

WT preprocin linker 

primer 2 70-3' 

5 ' - TGGGCTCCTAATTTTAATGCTGATGTTTGT 
| ** ** * 

TCTTTGCTTATAAGGCCA j GTGGT AC CAAATTTTAAT - 

AGAAACGAATATTCCGGT j CACCATGGTTTAAAATTA 

*** *** 

AGCAGTQTCAAAAGAAACGGGGACCCAAAT -5' 
primer 270-5' 

1 ) PGR mutagenesis 

2) Ligate with pVL1393 



pAP 270 linker 
(MMP-2 variant) 

-TCTTTGCCCCTGGGTTTA | TGGGCTCCTAATTTTAAT- 
- AGAAACGGGGACCCAAAT | ACCCGAGGATTAAAATTA 




153/254 
FIGURE 34C (PI) 

Sequence of pAP270 insert 

10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

O 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
Jti TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

y, 151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 

IT CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

^ 2 01 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 

% AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

lp 2 51 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 

D TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 

TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

6 01 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

6 51 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 
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FIGURF *dr ( po) 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTTGCCCCTGGGTTTATGGGCTCCTAATTTTAATGC 
AGCAGTGTCAAAAGAAACGGGGACCCAAATACCCGAGGATTAAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCT^AGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

12 01 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 

TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 

AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

13 51 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 

TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 

GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 




155/254 
FIGURE 34C (P3) 



14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 



1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 



18 01 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 



ACGTC 



Total number of bases is: 1855. 



Sequence name : PAP2 7 0 



156/254 
FIGURE 34D 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of MMP-2 to Wild Type , 

Wild type ricin linker: A chain- SLLIRPVVPNFN-B chain 

pAP-270 (MMP-2) linker: A chain- SLPLGLWAPNFN-B chain 



157/254 
FIGURF as a 

*«rni™™» P £? Mutagenesis of Preproricin Gene to Create A Variant Gene in 
isacalovinis Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



signal 

peptide A chain 



I I 



pAP-144 template 
(cut with Eco RI) 

272-3* primer 



linker 



272-5* primer 



PCR mutagenesis 



^ gel purify 

^ EcoRI 
^ gel purify 



B chain 



primer 1729C PstI 



PCR mutagenesis 




pAP272 Cathepsin B (Site 2) New Linker 



A chain 




EcoRI 



PstI 



dephosphorylate 
gel purify vector 



158/254 



FIGURE 35B 

Sequence of Cathepsin B (Site 2) Linker Region 

WT preprocin linker 

primer 272-3' 

5 ' - AGGATGCCAAATTTTAATGCTGATGTTTGT 
| ** * * 

TCTTTGCTTATAAGGCCA | GTGGTACCAAATTTTAAT 

AGAAACGAATATTCCGGT j CACCATGGTTTAAAATTA 

^ ***** 

AGCAGTGTCAAAAGAAACGAATATCGATCT -5' 
primer 272-5' 

1 ) PCR mutagenesis 

2) Ligate with pVL1393 



pAP 272 linker 
(Cathepsin B Site 2 variant) 

TCTTTGCTTATAGCTAGA | AGGATGCCTAATTTTAAT 
AGAAACGAATATCGATCT | TCCTACGGATTAAAATTA 



159/254 
FTHIJRE 35C (PI) 

Sequence of pAP272 insert 



10 20 30 40 50 

l l l I l 

1 GAATTCATGAAA.CCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAAC^CATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGAGACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

2 01 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 

AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 

TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

6 01 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 



160/254 
FTniTRF 35C (P2) 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTTGCTTATAGCTAGAAGGATGCCTAATTTTAATGC 
AGCAGTGTCAAAAGAAAGGAATATCGATCTTCCTACGGATTAAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

12 01 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

12 51 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 

GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 

AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

13 51 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 

TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 

GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 



161/254 
FIGURE 35C (P3) 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAAGGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

16 01 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

18 01 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

18 51 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP272 



162/254 
FIGURF am 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Cathepsin B Site 2 to Wild Type 

Wild type ricin linker: a chain- SLLIRPVVPNFN-B chain 

pAP- 272 (Cathepsin B 2)linker: A chain- SLLIARRMPNFN-B chain 



# 



163/254 
FIGURE 36A 

PCR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Bacnlovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



I I 



signal 

peptide A chain 



i 



PCR mutagenesis 



^gel purify 

^ EcoRI 
^ gel purify 



pAP-144 template 
(cut with Eco RI) 

274-3* primer 



linker 

H 



B chain 



274-5* primer 



primer 1729C PstI 



i 



PCR mutagenesis 




pAP274 Cathepsin L New Linker 



JB chain 




-EcoRI 



PstI 



Signal 
ptide 
dRI 



,Pstl 



pVL 1393 + new linker 



EcoRI/ PstI 

dephosphorylate 
gel purify vector 



164/254 
FTCURE 36B 

Sequence of Cathepsin L Linker Region 
WT preprocin linker 

primer 274-3' 

5'- TCATGGGCTAATTTTAATGCTGATGTTTGT -3 

TCTTTGCTTATAAGGCCA j G TGGT AC CAAATTTT AAT 

AGAAACGAATATTCCGGT j CACCATGGTTTAAAATTA 

★ *★ ** 

3 ' - AGCAGTGTCAAAAGAAACGAATATAAGGCC - 5 ' 
primer 274-5' 

1 ) PCR mutagenesis 

2) Ligate with pVLl 393 



pAP 274 linker 
(Cathepsin L variant) 

TCTTTGCTTATATTCCGG | TCATGGGCTAATTTTAAT 
AGAAACGAATATAAGGCC j AGTACCCGATTAAAATTA 



165/254 
FIGURE 36C (PI) 

Sequence of pAP274 insert 



10 20 30 40 50 

I I I | | 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGdTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 

TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACT.TGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 



166/254 
FIGURF 3fir 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTTGCTTATATTCCGGTCATGGGCTAATTTTAATGC 
AGCAdTGTCAAAAGAAAGGAATATAAGGCCAGTACCCGATTAAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

13 01 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACGATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 



• 



167/254 
FIGURE 36C (P3) 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAACjAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP2 74 



168/254 
FIGURF flisn 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Cathepsin L to Wild Type 

Wild type ricin linker: . A chain- SLLIRPVVPNFN-B chain 
pAP-274 (Cathepsin L) linker : A chain- SLLIFRSWANFN-B chain 



169/254 
FIGURE T7A 

a PCR Mutagenesis of Prcproricin Gene to Create A Variant Gene in 
Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 

prima- Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

276-3' primer 



I I 



signal 

peptide A chain 



276-5' primer 



linker B chain 



primer 1729C PstI 



PCR mutagenesis 



^ gel purify 
^ EcoRI 



i 



PCR mutagenesis 



gel purify 




pAP276 Cathepsin D New Linker 
A chain ^ — \B chain 




EcoRI 



PstI 



dephosphorylate 
gel purify vector 



170/254 
FIGURE 

Sequence of Cathepsin D Linker Region 

WT preprocin linker 

primer 276-3' 

5 ' - ACTGTTATTGTTATCACCGCTGATGTTTGT - 3 ' 
|*** ****** * * ** 

^ TCTTTGCTTATAAGGCCA | GTGGTACCAAATTTTAAT 

W AGATAACGAATATTCCGG | CACCATGGTTTAAAATTA 

vp **** * * *** * 

U1 3 ' - AGCAGTGTCAAAAGACCACAACAGTAGCGA -5' 

U1 primer 276-5' 

S = 

} 1 ) PCR mutagenesis 

^ 2) Ligate with pVL1393 

N> pAP 276 linker 

£ (Cathepsin D variant) 

p ~ TCTGGTGTTGTCATCGCT | ACTGTTATTGTTATCACC 

n AGACCACAACAGTAGCGA j TGACAATAACAATAGTGG 



171/254 
FIGURE 37C (PI) 

Sequence of pAP276 insert 



10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTT^TTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGQTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

2 01 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGOVTGCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGT^ATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 



172/254 
FIGURE 37C ( P7) 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTGGTGTTGTCATCGCTACTGTTATTGTTATCACCGC 

agca6tgtcaaaagaccacaacagtagcgatgacaataacaatagtggcg 

951 tgatgtttgtatggatcctgagcccatagtgcgtatcgtaggtcgaaatg 
actacaaacatacctaggactcgggtatcacgcatagcatccagctttac 

iooi gtctatgtgttgatgttagggatggaagattccacaacggaaacgcaata 

AT 



cagatacacaactacaatccctaccttctaaggtgttgcctttgcgtt. 



1051 cagttgtggccatgcaagtctaatacagatgcaaatcagctctggacttt 
gtcaacaccggtacgttcagattatgtctacgtttagtcgagacctgaaa 

hoi gaaaagagacaatactattcgatctaatggaaagtgtttaactacttacg 
cttttctctgttatgataagctagattacctttcacaaattgatgaatgc 

1151 ggtacagtccgggagtctatgtgatgatctatgattgcaatactgctgca 
ccatgtcaggccctcagatacactactagatactaacgttatgacgacgt 

1201 actgatgccacccgctggcaaatatgggataatggaaccatcataaatcc 
tgactacggtgggcgaccgtttataccctattaccttggtagtatttagg 

1251 cagatctagtctagttttagcagcgacatcagggaacagtggtaccacac 
gtctagatcagatcaaaatcgtcgctgtagtcccttgtcaccatggtgtg 

1301 ttacagtgcaaaccaacatttatgccgttagtcaaggttggcttcctact 
aatgtcacgtttggttgtaaatacggcaatcagttccaaccgaaggatga 

1351 aataatacacaaccttttgttacaaccattgttgggctatatggtctgtg 
ttattatgtgttggaaaacaatgttggtaacaacccgatataccagacac 

14 01 cttgcaagcaaatagtggacaagtatggatagaggactgtagcagtgaaa 
. gaacgttcgtttatcacctgttcatacctatctcctgacatcgtcacttt 
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FIGURE 37C fP3) 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP276 
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FIGURE 37H 

, ^ ^ mino acid sequence Comparison of Mutant Preproricin Linker 
region of Cathepsin D to Wild Type 

Wild type ricin linker: A chain . SLLIRPVVPNFN-B chain 

PAP-276 (Cathepsin D) linker: A chain- SGVVIATVIVIT-b chain 
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FIGURE 38 A 

t. , . Mutagenesis of Preproricin Gene to Create A Variant Gene in 

Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

278-3' primer 



I I 



signal 

peptide A chain 



linker 



B chain 



278-5* primer 



primer 1729C PstI 



PCR mutagenesis 



i 



PCR mutagenesis 



gel purify 

EcoRI 
gel purify 




pAP278 MMP1 Interstitial Collagenase New Linker 
A chain ^ ^*vB chain 




EcoRI 



PstI 



EcoRI/ Pst I 

dephosphorylate 
gel purify vector 
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FIGURE 38B 

Sequence ofMMP-1 (Interstitial collagenase) Linker Region 

WT preprocin linker 

primer 278-3' 

5 ' - ATTTGGGGACAGTTTAATGCTGATGTTTGT 
* ****** * * 

TCTTTGCTTATAAGGCCA | GTGGT AC CAAATTTTAAT 

AGAAACGAATATTCCGGT j CACCATGGTTTAAAATTA 

** ********* 

AGCAGTGTCAAAAGAAACCCAGGAGTTCCG - 5 ' 
^ primer 278-5' 



1) PCR mutagenesis 

2) Ligate with pVL1393 

pAP 278 linker 
(MMP-1 variant) 

TCTTTGGGTCCTCAAGGC | ATTTGGGGACAGTTTAAT 
AGAAAC CC AGG AGTTCCG j TAAACCCCTGTCAAATTA 
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FIGURE 38C (PI) 

Sequence of pAP278 insert 

10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 

CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGT^AACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCC^ 

TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

2 01 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 

AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 

TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

6 51 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 
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FIGURE 38C (P2) 



701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTf CCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
O ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

m 901 TCGTCACAGTTTTCTTTGGGTCCTCAAGGCATTTGGGGACAGTTTAATGC 

£ AGCAGTGTCAAAAGAAACGCAGGAGTTCCGTAAACCCCTGTCAAATTACG 

5 951 TGATGTTT GTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 

^ ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

O 1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 

£ GAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

S 1051 GAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 

a GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 
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FIGURE 3SC 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAAC?GGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTeTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP278 
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FIGURE 3ftD 

Figure 38. d) Amino acid sequence Comparison of Mutant Preproricin Linker 
region of MMP-1 (Interstitial collagenase) to Wild Type 

Wild type ricin linker: - a chain- SLL1RPVVPNFN-B chain 
pAP-278 (MMP-l) linker: A chain- SLGPQGIWGQFN-B chain 
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FIGURE 39A 

« * . PCR Mutagenesis of Prcproricin Gene to Create A Variant Gene in 
Baculovirus Transfer Vector, pVL 1393 

a) Cloning Strategy 



primer Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

280-3* primer 



I I 



signal 
peptide 



A chain 



linker 

H 



B chain 



280-5' primer 



primer 1729C PstI 



PCR mutagenesis 



^gel purify 

^ EcoRI 
^ gel purify 



PCR mutagenesis 




pAP280 Urokinase-Type Plasminogen Activator New Linker 
A chain ^ — chain 




EcoRI 



Psa 



dephosphorylate 
gel purify vector 
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FIGURE 39B 

Sequence of Urokinase-Type Plasminogen Activator Linker Region 
WT preprocin linker 

primer 280-3' 

5 ' - GTTGTCGGTGGCTCTGTAGCTGATCTTTGT 
★ ******* * *** 

TCTTTGCTTATAAGGCCA | GTGGTACCAAATTTTAAT 

AGAAACGAATATTCCGGT j CACCATGGTTTAAAATTA 

************* *** 

AGCAGTGTCAAATTTTTTAGGGGACCTTCT - 5 ' 
* primer 280-5' 

1) PCR mutagenesis 

2) Ligate with pVL1393 



pAP 280 linker 
(uPA variant) 

AAAAAATCCCCTGGAAGA | GTTGTCGGTGGCTCTGTA 
TTTTTTAGGGGACCTTCT | CAACAGCCACCGAGACAT 
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FIGURF 3Qr ( Pi) 

Sequence of pAP280 insert 

^ 2 ° 30 40 50 

cttaagtactttggccctcctttatgataacattatacctaStIcotS 

51 ^^A^TGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAG^G^AATC 

101 ^r^^ cATATTccc 

TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTcS 

201 TCGTTTAACAACTGGAGCTGATGTGAGAC^TGATATACC^GTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACTiACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCC^^ 

01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

ttagtacgtctcgaaagacaatgtaatcgcgacctacIotg^ 

51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

acaccagccgatggcacgaccttta^^ 

tagtccttctacgtcttcgttagtgagtagaaaagtgactacaIg^I 

51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTG^TGAACG 

01 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGACP 
ACCATTAGACTCTCTTTTATAGC^ 

5 1 ^ A r GTCAGCGCTTTATTATTA ^ GTACT GGT<3GCACT^^ 

gatagagtcgcgaaataataatgtcatgaccaccgtgagtcgaIg^gI 

) 1 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCG^CG^TTC 

1 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATC^ATGTTGGCCT 
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FIGURE 3QC 



701 ^r GCACCAGATCCTAGCGT ^ TTA ^ CTTGAGA ATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTAAAAAATCCCCTGGAAGAGTTGTCGGTGGCTCTGTAGC 
AGCAGTGTCAAATTTTTTAGGGGACCTTCTCAACAGCCACCGAGACATCG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTC^CCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AA I AATA ^ C ^ CCTTTTGTTACAA CGATTGTTGGGCTATATC^^ 

TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 
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FIGURE 39C (P3) 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
f ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases 
Sequence name: PAP280 



1855 . 
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FIGURF *or> 

Figure 39. d) Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Urokinase-Type Plasminogen Activator to Wild Type 

Wild type ricin linker: ' A chain- SLLIRPVVPNFN-B chain 
PAP-280 (uPA) linker: A chain- KKSPGRVVGGS V-B chain 
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FIGURE 40A 

PCR Mutagenesis of Preproricin Gene to Create A Variant Oene in 
Baculo virus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

282-3' primer 



signal 

peptide A chain 



linker 



282-5' primer 



PCR mutagenesis 



i 



gel purify 

EcoRI 
gel purify 



B chain 



primer 1729C PstI 



PCR mutagenesis 




pAP282 MTl-MMPNew Linker 



A chain 




EcoRI 



PstI 



dephosphorylate 
gel purify vector 
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FIGURE 4QB 



Sequence of MT-MMP Linker Region 

WT preprocin linker 

primer 282-3' 

5 ' - GCTCCTGGTATTCTTGGCGCTGATGTTTGT 
******** * * 

TCTTTGCTTATAAGGCCA | GTGGTACCAAATTTTAAT 

AGAAACGAATATTCCGGT j CACCATGGTTTAAAATTA 

* ******** ******* 

AGCAGTG7 CAAAGGGGTTCCTGAGGATCCC - 5 ' 
* primer 282-5' 



1 ) PCR mutagenesis 

2) Ligate with pVL1393 



pAP 282 linker 
(MT-MMP variant) 

CCCCAAGGACTCCTAGGG | GCTCCTGGTATTCTTGGC 
GGGGTTCCTGAGGATCCC | CGAGGACCATAAGAACCG 
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FIGURE 40C (Fl) 



Sequence of pAP282 insert 



10 



20 



30 



40 



50 



1 GAATTCATGAT^ACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAAC ATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

2 01 TCGTTT AACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 

AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 

TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

6 01 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 



6 51 ATTCC AATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 



# # 
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FIGURE 40C (P2) 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

*■* 

901 TCGTCACAGTTTCCCCAAGGACTCCTAGGGGCTCCTGGTATTCTTGGCGC 
AGCAGTGTCAAAGGGGTTCCTGAGGATCCCCGAGGACCATAAGAACCGCG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGAGTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGT TGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCT ATTACCTTGGTAGTATTTAGG 

1251 CAGATC TAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

13 51 AATA ATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 

TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 

GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 



# 
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FIGURE 40C (P3) 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
AGAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCA.GTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 



Sequence name: PAP282 
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FIGURF 4nn 

* **J\*1 X ^ a " d se< i ueilce Comparison of Mutant Preproricin Linker 
region of MT-M MP to Wild Type 

Wild type ricin linker: A chain . «, T T T n „ „ „ „ 

cnain- SLLiRpvVPNFN-B chain 

PAP-282 (MT-MMP) linker: A cha in- P n r t t o * « „ ^ 

cnain - PQGLLGAPGIL G-B chain 
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FIGURE 41 A 

PCR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
B acuta virus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



signal 

peptide A chain 



PCR mutagenesis 



^gel purify 

^ EcoRI 
^ gel purify 



pAP-144 template 
(cut with Eco RI) 

284-3* primer 



linker 



B chain 



284-5' primer 



primer 1729C PstI 



PCR mutagenesis 




pAP284 Stromelysin-3 = MMP1 1 New Linker 
A chain ^ \B chain 



Signal 
eptide 
coRI 




EcoRI 



PstI 



L PstI 



pVL 1393 + new linker 



EcoRI/ Pst I 

dephosphorylate 
gel purify vector 
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FIGURE 41 C (PI) 



Sequence of pAP284 insert 



10 



20 



30 



40 



50 



1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

3 01 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 

TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 

TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGAT AT ACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 
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FIGURE 41 r ( P7) 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTT 
AGCAGTGTCAAA 

Linker Sequence : 

CACGGCCCCGAGGGTTTAAGAGTGGGATTTTATGAATCTGACGTCATGGG 
GTGCCGGGGCTCCCAAATTCTCACCCTAAAATACTTAGACTGCAGTACCC 

AAGAGGCCATGCTCGTTTAGTTCATGTCGAAGAGCCTCACACT 
TTCTCCGGTACGAGCAAATCAAGTACAGCAACTCGGAGTGTGA 

94 9 GC 
CG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGAtGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCC ACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 



. 197/254 
EIGU£E__41CJP3J 



TATGGTCTGTG 



GGCCAACGATGGATGT 



1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTi 

ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 



1601 



TCAAGAATGATGGAACCATTTTAAAT' 



^^^^^ 

1651 SSSSSSSSSSSS5SSSS EE SSSSS5SSS 

1701 eessess 

:ttaaataaaaa 

-«»w»w»w*wii,«A«iGTACTTTTATCTACCG 

1801 



1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGa 

gagaacgtcacacacacaggacggtacttttatctIcc^^ 



1851 TGCAG 
ACGTC 
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FIGURE iin 

" ein """^ * = " x » P v v p „ P k - B ch , ln 

PAP-284 (MMP-11) linker: 

— „ GPESLRVGFy ESDVMGRGHARLVHVEEPHT -b chain 
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FIGURE 42A 

PGR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

286-3' primer 



I 



signal 
peptide 



A chain 



linker 



286-5' primer 



PCR mutagenesis 



^gel purify 
^EcoRI 

I 1 



gel purify 



B chain 



primer 1729C PstI 



i 



PCR mutagenesis 




A chain 



pAP286 MMP-1 3 = Collagenase-3 New Linker 

B chain 




EcoRI 



PsU 



dephosphorylate 
gel purify vector 
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FIGURE 42B 

Sequence of MMP-13 = Collagenase-3 Linker Region 

WT preprocin linker 

primer 286-3' 

5'- GGTCAACGAGGCATTGTCGCTGATGTTTGT -3' 
★ ★★★★ *** 

TCTTTGCTTATAAGGCCA I GTGGTACCAAATTTTAAT 

AGAAACGAATATTCCGGT | CACCATGGTTTAAAATTA 

★ * * * * * + +. * * 

3' -AGCAGTGTCAAACCTGGAGTCCCCGAACGA -5' 
primer 286-5' 



1) PCR mutagenesis 

2) Ligate with pVL1393 



pAP 286 linker 
(MMP-13 variant) 

GGACCTCAGGGGCTTGCT | GGTCAACGAGGCATTGTC 
CCTGGAGTCCCCGAACGAI CCAGfTGCTCCGTAACAG 
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FTOURE 42C (PI) 

Sequence of pAP286 insert 



10 20 30 40 50 



CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAAT C T GAGAGAAAATAT CGAGT TGGGAAATGGTC CAC T AGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GAC CGAGCAAGGAAAT AT TAAACGTAGG T TTAC TAAAGTC TTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
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FIGURE 42C ( P9) 

CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTT^CCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTGGACCTCAGGGGCTTGCTGGTCAACGAGGCATTGTCGC 
AGCAGTGTCAAACCTGGAGTCCCCGAACGACCAGTTGCTCCGTAACAGCG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGAT TGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGAT CT AGT C T AGT T T T AGCAGCGACAT CAGGGAACAG T GG TACCAC AC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
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FIGURE 42C 

GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 I^^IgZ^ 

ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 
1 601 ^^ ATGATGGAACCA TTTTAAATTTGTATAGTGGATTGGTGTTAGAT 

agttcttactaccttggtaaaatttaaacatatcacc7aacS^ 

1 651 G ^ GCGATCGGATCCGA GCCTTAAACAAATCATTCTTTACCCTCTCrA 

cactccgctagcctaggctcggaatttgtttagtaIg^tggSgIggt 

1701 ISS^ CCCAAACCAAATATGGTT ACCATTATTTTGATAGACAGATTArT 

accactgggtttggtttataccaatggtaata^ 

1751 ^n2 CAGTGTGTGTGTCCTG ^^ 

gac^cgtcacacacacagc^cggtacttttatctaccgaI^?^ 

1801 GG f C f^ GTAAATTTTGT AACTGAAAGGACAGCAAGTTATATCGAATTCC 

cctgtaacatttaaaacattgactttcctgtcgt^ 

1851 TGCAG 
ACGTC 
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FIGURE 42Q 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of MMP-13 (ColIagenase-3) to Wild Type 

Wild type ricin linker: A chain- SLLIRPVVPNFN-B chain 

pAP-286 (MMP-13) linker: A chain- GPQGLAGQRGIV-Bch 



axn 
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FIGURE 43 A 

. Mutagenesis of Preproricin Gene to Create A Variant Gene in 

Baculovuus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



signal 

peptide A chain 



pAP-144 template 
(cut with Eco RI) 

288-3' primer 



linker 

H 



6 chain 



288-5* primer 



primer 1729c Pst I 



PCR mutagenesis 



^gel purify 
^ EcoRI 

f 



i 



PCR mutagenesis 



gel purify 




pAP288 Tissue- type Plasminogen Activator New Linker 
A chain / ~~ ^ chain 




EcoRI 



PsJ 



dephosphorylate 
gel purify vector 
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FIGURE 43B 

Sequence of Tissue-type Plasminogen Activator (tPA) Linker Region 

WT preprocin linker 

primer 288-3' 

5'- GGTCGTAAAGCTCTTGAAGCTGATGTTTGT - 
******* ** * * 

TCTTTGCTTATAAGGCCAI GTGGTACCAAATTTTAAT 

AGAAACGAATATTCCGGT | CACCATGGTTTAAAATTA 

******** ********* 

AGCAGTGTCAAACCGCCTAGACCCGTTTCC -5' 
primer 288-5' 



1) PCR mutagenesis 



2) Ligate with pVL1393 



pAP 288 linker 
(tPA variant) 

GGCGGATCTGGGCAAAGG | GGTCGTAAAGCTCTTGAA 
CCGCCTAGACCCGTTTCC | CCAGCATTTCGAGAACTT 
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FIGURE 43C (PI) 

Sequence of pAP288 insert 



10 20 30 40 50 

I.I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

1 51 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTC TCAACCAAACGGATAT T TGGT TGCCAAATAAAATCAACT TGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

4 01 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
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FIGURE 43C 

CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 ^^ GC ^^ CGT ^ TGGTTC CAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

8 5 1 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACr A 

ataattagggatagtatcgacsagtaccacatatctacgSgt^ 

901 TCGTCACAGTTTGGCGGATCTGGGCAAAGGGGTCGTAAAGCTCTTGAAGC 

agcagtgtcaaaccgcctagacccgtttccccagca^cgagaIc^cg 

951 tgatgtttgtatggatcctgagcccatagtgcgtatcgtaggtcgaaatg 
actacaaacatacctaggactcgggtatcacgcatagcatccIgc^ 

1001 ^I™S TGT ^ TGTT ^^ 

cagatacacaactacaatccctaccttctaaggtgttgcctttgcgttat 

1051 SS5SKS£E3EE3ES£^ 

1101 ssssss=s= 
1151 ssggsssgsssssssss^ss^ 

1201 ^SSS£S^S^^««^ 

1251 ^ g 3I ctagtctagttttagg agcgacatcagggaacagtggtaccacac 

GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTG^G 

1301 SSSSSSSSSE^^ 

1351 =SS^SS C G ™S 

1401 ^^^^lml^^s^ T 

1451 iSSSSSSSSE^^ 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
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FIGURE 43C (P3) 

GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGT^AAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAT^ATGGGAGAGGT 

17 01 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCG7\ATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP2 8 8 



# 
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FIGURE 43D 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Ti$sue-type Plasminogen Activator (tPA) to Wild Type 

Wild type ricin linker: A chain- SLLI RPVVPNFN-B chain 

pAP-288 (tPA) linker: A chain- GGSGQRGRKAL E-B chain 



# 
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FTCURE 44A 

PCR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



pAP-144 template 
(cut with Eco RI) 

290-3* primer 



I I 



signal 

peptide A chain 



linker 



290-5' primer 



i 



PCR mutagenesis 



^gel purify 

^ EcoRI 
^ gel purify 



B chain 



primer 



17^CPstI 



PCR mutagenesis 




pAP290 human Prostate-Specific Antigen (PSA) New Linker 



A chain 




EcoRI 



PstI 



dephosphorylate 
gel purify vector 
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FIGURE 44B 

Sequence of human Prostate-Specific Antigen (PSA) Linker Region 
WT preprocin linker 

primer 290-3' 

5'- TCTTCCGATATTTTTAATGCTGATGTTTGT -3 
********* * 

TCTTTGCTTATAAGGCCA | GTGGTACCAAATTTTAAT 

AGAAACGAATATTCCGGT I CACCATGGTTTAAAATTA 

? ********* * 

3' -AGCAGTGTCAAAAGAAACAGTCGAGAAGAG -5' 
primer 290-5' 

1) PCR mutagenesis 

2) Ligate with pVL1393 



pAP290Unker 
(PSA variant) 

-TCTTTGTCAGCTCTTCTC | TCTTCCGATATTTTTAAT- 
-AGAAACAGTCGAGAAGAG | AGAAGGCTATAAAAATTA 
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FIGURE 44C (PI) 

Sequence of pAP290 insert 



10 20 30 40 50 

I I I I I 

1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCAtGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 AT C AGGAAGAT GC AGAAGC AAT C AC T CAT C T T T T C AC T GATG T T C AAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

451 CGAT ATACAT TCGCCTTTGGTGG TAAT TAT GAT AGAC T TGAACAAC T TGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

60 1 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 



701 



GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
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FTf^TTttF 44C (F2) 

CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTTGTCAGCTCTTCTCTCTTCCGATATTTTTAATGC 
AGCAGTGTCAAAAGAAACAGTCGAGAAGAGAGAAGGCTATAAAAATTACG 

951 TGATGTffTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

GAAAAGAGACAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTAACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAAATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAACATTTATGCCGTTAGTCAAGGTTGGGTTGCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAG.TTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

14 01 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 



— 1051 

S 1101 
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FIGURE 44C (P3) 

GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTTTAAATTTGTATAGTGGATTGGTGTTAGAT 
AGT T C TT AC T ACC T T GGT AAAAT T T AAACATATCACC T AACCAC AAT C T A 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CAC T CCGC T AGCC T AGGC TC GGAAT T T GTT TAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

18 01 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TG.CAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP290 



• • • 
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FIGURE 44P 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of human Prostate-Specific Antigen (PSA) to Wild Type 

Wild type ricin linker: ' A chaiji- SLLIRPVVPNFN-B chain 
pAP-290 (PSA) linker: A chain- SLSALLSSDIFN-B chain 
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FIGURE 45A 

PCR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Baculo virus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 
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292-3' primer 



I I 
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peptide A chain 



linker 



292-5' primer 



PCR mutagenesis 



^gel purify 
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*3 S 



gel purify 



B chain 



primer 1729C PstI 
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gel purify vector 



triple ligation 
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FIGURE 45B 

Sequence of Kallikrein (hK3) Linker Region 
WT preprocin linker 

primer 292-3* 

5'- ATTATCCCTGGCTTTAATGCTGATGTTTGT 
* ** ******* 

TCTTTGCTTATAAGGCCA I GTGGTACCAAATTTTAAT 



AGAAACGAATATTCCGGT | CACCATGGTTTAAAATTA- 

* * ***** 

3 9 — AGCAGTGftx^AAAAGAAACGGATCTAAATTT -5* 
primer 292-5' 



1) PCR mutagenesis 

2) Ligate with pVL1393 



p AP 292 linker 

(Kal likrein variant)- 

TCTTTGCCTAGATTTAAA. | ATTATCGGTGGCTTTAAT- 

— AGAAACGGATCTAAATTT | TAATAGCCACCGAAATTA 



• 
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FIGUKF ztsr- ( P1) 



Sequence of pAP292 insert 



10 



20 



30 



40 



50 



1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCtTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 

tcctattgttgtataaggggtttgttatgggttaatatttgaaatggtgt 

151 gcgggtq:cactgtgcaaagctacacaaactttatcagagctgttcgcgg 
cgcccacggtgacacgtttcgatgtgtttgaaatagtctcgacaagcgcc 

2 01 tcgtttaacaactggagctgatgtgagacatgatataccagtgttgccaa 
agcaaattgttgacctcgactacactctgtactatatggtcacaacggtt 

251 acagagttggtttgcctataaaccaacggtttattttagttgaactctca 
tgtctcaaccaaacggatatttggttgccaaataaaatcaacttgagagt 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 
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FIGURE 45C (P2) 

CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAAT 
GA7VAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGRGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTTGCCTAGATTTAAAATTATCGGTGGCTTTAATGC 
AGCAGTGTCAAAAGAAACGGATCTAAATTTTAATAGCCACCGAAATTACG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCGCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 GAAAAGAGACAATACTATTCGATCTAATGGAZUVGTGTTTAACTACTTACG 

cttttctctgttatgataagctagattacctttCacaaattgatgaatgc 

1151 ggtacagtccgggagtctatgtgatgatctatgattgcaatactgctgca 
ccatgtcaggccctcagatacactactagatactaacgttatgacgacgt 

1201 actgatgccacccgctggcaaatatgggataatggaaccatcataaatcc 
tgactacggtgggcgaccgtttataccctattaccttggtagtatttagg 

1251 cagatctagtctagttttagcagcgacatcagggaacagtggtaccacac 

GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAJWICCAACATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTC^CGTTTGGTTGTT^AATACGGOATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAT^CAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGAT7VGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 
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FIGURE 45C (P3) 

GTTTTGGCTCTATTAACGGAATGTTC»CTAAGATTATATGCCCTTTGTCA 

1551 TGTTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAAT TCTAGGAGAGAACACCGGGACG TAG GAGAC C GGT TGC TACC TACA 

1601 TCAAGAATGATGGAACCAT TTTAAATTTGTATAGTGGAT TGGTGTTAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1 651,, GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP292 
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FIGURE 45P 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Kallikrein (hK3) to Wild Type 

Wild typo ricin linker: - A chain- SLLIRPVVPNFN-B chain 
PAP-292 (hK3) linkers A chain- SLPftFKIIGGFN-B chain 
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FIGURE 46A 

« * . PCR Mutagenesis of Prcproricin Gene to Create A Variant Gene in 
Baculovirus Transfer Vector, pVL 1393 



a) Cloning Strategy 



primer Ricin-109Eco 



I 



signal 
peptide 



pAP-144 template 
(cut with Eco RI) 

294-3' primer 



A chain 



linker 



294-5' primer 



PCR mutagenesis 



^gel purify 
^ EcoRI 

f 



gel purify 



£3 S: 



B chain 



7^C 



primer 1729C PstI 



i 



PCR mutagenesis 
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PstI 



EcoRI/ PstI 

depiiosphorylate 
gel purify vector 
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FTOIJRE 46B 

Sequence of Neutrophil Elastase Linker Region 
WT pixprocin linker 

primer 294-3' 

5'- GTTCCTGGTAATTTTAATGCTGATGTTTGT 

** ****** 

-TCTTTGCTTATWVGGCCA I CTGGTACCAJUVTTTTAAT 



_ — AGAAACGAATATTCCGGT I CACGATGGTTTAAAATTA- 

* *** * 

* — AGCAGTGTCAAAAG7VAACGAACCGTAACGA -5' 
primer 294-5' 



1) PCR mutagenesis 

2) Ligate with pVL1393 



pAP 294 linker ^ 

(Neutrophil elastase variant) 
-TCTTTGCtTGGCATTGCT 1 GTTCCTGGTAATTTTAAT- 
-AGAAACGAACCGTAACGA I CAAGGACCATTAAAATTA 



• 



# 
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FIGURE 46C (PI) 



Sequence of pAP294 insert 



10 
I 



20 



30 



40 



50 



1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

51 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

101 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

1 51 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 

2 01 TCGT T TAACAACTGGAGC TGATGT GAGACATGATATACCAGTGT TGCCAA 

AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACCTACAGTGGTTACGTAT 

3 51 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 

ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 

GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAAACGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 

701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
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FIGURE 46C (P2) 



CTAGACGTGGTCTAGGATCGCATTAATGTGAACTCTTATCAACCCCCTCT 

751 CTd'TCCACTGCWVTTCAAGAGTCTAACCAAGGAGCCTTTGCTAGTCCAA^ 
GAAAGGTGACGTT2\AGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

8 01 TCAACTGCAAAGACGTAATGGTTCCAAATTCAGTGTGTACGATGTG7VGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTCTTTGCTTGGCATTGCTGTTCCTGGTAATTTTAATGC 
AGCAGTGTCAA7kAGAAACGAACCGTAACGACAAGGACCATTAAAATTACG 

951 tgatgtttgtatggatcctgagcccatagtgcgtatcgtaggtcgaaatg 
actacaaacatacctaggactcgggtatcacgcatagcatccagctttac 

1001 gtctatgtgttgatgttagggatggaagattccacaacggaaacgcaata 
cagatacacaactacaatccctaccttctaaggtgttgcctttgcgttat 

1051 cagttgtggccatgcaagtctaatacagatgcaaatcagctctggacttt 
gtcaacaccggtacgttcagattatgtctXcgtttagtcgagacctgaaa 

1101 gaaziagagacaatactattcgatctaatggaaagtgtttaactacttacg 
cttttctctgttatgataagctagattacctttcacaaattgatgaatgc 

1151 ggtacagtccgggagtctatgtgatgatctatgattgcaatactgctgca 
cgatgtcaggccctcagatacactactagatactaacgttatgacgacgt 

1201 actgatgccacccgctggcaaatatgggataatggaaccatcataaatcc 
tgactacggtgggcgaccgtttataccctattaccttggtagtatttagg 

1251 cagatctagtctagttttagcagcgacatcagggaacagtggtaccacac 
gtctagatcagatcaaaatcgtcgctgtagtcccttgtcaccatggtgtg 

1301 ttacagtgcaaaccaagatttatgccgttagtcaaggttggcttcctact 
aatgtcacgtttggttgtaaatacggcaatcagttccaaccgaaggatga 

1351 aataatacacaaccttttgttacaaccattgttgggctatatggtctgtg 
ttattatgtgttggaaaacaatgttggtaacaacccgatataccagacac 

1401 cttgcaagcaaatagtggacaagtatggatagaggactgtagcagtgaaa 

GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

14 51 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAATTGCCTTACAAGTGATTCTAATATACGGGAAACAGT 



• # 
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FIGURE 46C (P3) 

GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGiTAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACGTAGGAGACCGGTTGCTACCTACA 

1601 TCAAGAATGATGGAACCATTT TAAATT TGTATAGTGGATTGGTGT TAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP294 
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FUTURE 46D 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Neutrophil elastase to Wild Type 

Wild type ricin linker: A chain- SX.LXRFVVtNFN-B chain 

pAP-294 (Neutrophil elastase) linker: 

A chain- SLLGIAVPGN F N -B Chain 
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FIGURE 47 A 

PCR Mutagenesis of Preproricin Gene to Create A Variant Gene in 
Baculo virus Transfer Vector, pVL 1393 



a) Cloning Strategy 
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gel purify 
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PCR mutagenesis 
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FIGURE 47B 



Sequence of Calpain Linker Region 

WT preprocin linker 

primer 296-3* 

5'- ACTCCTAGAACCCCCCCAGCTGATGTTTGT 

******** ******** 

TCTTTGCTTATAAGGCCA I GfTGGTACCAAAOTTTAAT 

AGAAACGAATATTCCGGT I CACCATGGTTTAAAATTA 

* ***. ** ***** 

-ACCAGTCTO^AAAAAAGTTTTTATAACAA -5' 
primer 296-5' 



1) PCR mutagenesis 



2) Ligate with pVL1393 



pAP 296 linker 

(Calpain variant) 

TTTTTCAAAAATATTGTT | ACTCCTAGAACCCCCCCA - 

AAAAAGTTTTTATAACAA I TGAGGATCTTGGGGGGGT 



• 
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FIGURE 47C (PI) 



Sequence of pAP296 insert 



10 



20 



30 



40 



50 



1 GAATTCATGAAACCGGGAGGAAATACTATTGTAATATGGATGTATGCAGT 
CTTAAGTACTTTGGCCCTCCTTTATGATAACATTATACCTACATACGTCA 

5 1 GGCAACATGGCTTTGTTTTGGATCCACCTCAGGGTGGTCTTTCACATTAG 
CCGTTGTACCGAAACAAAACCTAGGTGGAGTCCCACCAGAAAGTGTAATC 

1 01 AGGATAACAACATATTCCCCAAACAATACCCAATTATAAACTTTACCACA 
TCCTATTGTTGTATAAGGGGTTTGTTATGGGTTAATATTTGAAATGGTGT 

151 GCGGGTGCCACTGTGCAAAGCTACACAAACTTTATCAGAGCTGTTCGCGG 
CGCCCACGGTGACACGTTTCGATGTGTTTGAAATAGTCTCGACAAGCGCC 



201 TCGTTTAACAACTGGAGCTGATGTGAGACATGATATACCAGTGTTGCCAA 
AGCAAATTGTTGACCTCGACTACACTCTGTACTATATGGTCACAACGGTT 

251 ACAGAGTTGGTTTGCCTATAAACCAACGGTTTATTTTAGTTGAACTCTCA 
TGTCTCAACCAAACGGATATTTGGTTGCCAAATAAAATCAACTTGAGAGT 

301 AATCATGCAGAGCTTTCTGTTACATTAGCGCTGGATGTCACCAATGCATA 
TTAGTACGTCTCGAAAGACAATGTAATCGCGACdTACAGTGGTTACGTAT 

351 TGTGGTCGGCTACCGTGCTGGAAATAGCGCATATTTCTTTCATCCTGACA 
ACACCAGCCGATGGCACGACCTTTATCGCGTATAAAGAAAGTAGGACTGT 

401 ATCAGGAAGATGCAGAAGCAATCACTCATCTTTTCACTGATGTTCAAAAT 
TAGTCCTTCTACGTCTTCGTTAGTGAGTAGAAAAGTGACTACAAGTTTTA 

4 51 CGATATACATTCGCCTTTGGTGGTAATTATGATAGACTTGAACAACTTGC 
GCTATATGTAAGCGGAAACCACCATTAATACTATCTGAACTTGTTGAACG 

501 TGGTAATCTGAGAGAAAATATCGAGTTGGGAAATGGTCCACTAGAGGAGG 
ACCATTAGACTCTCTTTTATAGCTCAACCCTTTACCAGGTGATCTCCTCC 

551 CTATCTCAGCGCTTTATTATTACAGTACTGGTGGCACTCAGCTTCCAACT 
GATAGAGTCGCGAAATAATAATGTCATGACCACCGTGAGTCGAAGGTTGA 

601 CTGGCTCGTTCCTTTATAATTTGCATCCAAATGATTTCAGAAGCAGCAAG 
GACCGAGCAAGGAAATATTAATyCGTAGGTTTACTAAAGTCTTCGTCGTTC 

651 ATTCCAATATATTGAGGGAGAAATGCGCACGAGAATTAGGTACAACCGGA 
TAAGGTTATATAACTCCCTCTTTACGCGTGCTCTTAATCCATGTTGGCCT 



701 GATCTGCACCAGATCCTAGCGTAATTACACTTGAGAATAGTTGGGGGAGA 
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FIGURE 47C (P2) 



CTAGACGTGGTCTAGGATCGCATTiUVTGTGAACTCTTATCAACCCCCTCT 

751 CTTTCCACTGCAATTCAAGAGTCTAACCAAGGAGCCTTTG^ 

GAAAGGTGACGTTAAGTTCTCAGATTGGTTCCTCGGAAACGATCAGGTTA 

801 TCAACTGCAAAGACGT7VATGGTTCCAAATTCAGTGTGTACGATGTGAGTA 
AGTTGACGTTTCTGCATTACCAAGGTTTAAGTCACACATGCTACACTCAT 

851 TATTAATCCCTATCATAGCTCTCATGGTGTATAGATGCGCACCTCCACCA 
ATAATTAGGGATAGTATCGAGAGTACCACATATCTACGCGTGGAGGTGGT 

901 TCGTCACAGTTTTTTTTCAAAAATATTGTTACTCCTAGAACCCCCCCAGC 
AGCAGTGTCAAAAAAAAGTTTTTATJ\ACAATGAGGATCTTGGGGGGGTCG 

951 TGATGTTTGTATGGATCCTGAGCCCATAGTGCGTATCGTAGGTCGAAATG 
ACTACAAACATACCTAGGACTCGGGTATCACGCATAGCATCCAGCTTTAC 

1001 GTCTATGTGTTGATGTTAGGGATGGAAGATTCCACAACGGAAACGCAATA 
CAGATACACAACTACAATCCCTACCTTCTAAGGTGTTGCCTTTGCGTTAT 

1051 CAGTTGTGGCCATGCAAGTCTAATACAGATGCAAATCAGCTCTGGACTTT 
GTCAACACCGGTACGTTCAGATTATGTCTACGTTTAGTCGAGACCTGAAA 

1101 G7k7U^AG7^CAATACTATTCGATCTAATGGAAAGTGTTTAACTACTTACG 
CTTTTCTCTGTTATGATAAGCTAGATTACCTTTCACAAATTGATGAATGC 

1151 GGTACAGTCCGGGAGTCTATGTGATGATCTATGATTGCAATACTGCTGCA 
CCATGTCAGGCCCTCAGATACACTACTAGATACTT^ACGTTATGACGACGT 

1201 ACTGATGCCACCCGCTGGCAZVATATGGGATAATGGAACCATCATAAATCC 
TGACTACGGTGGGCGACCGTTTATACCCTATTACCTTGGTAGTATTTAGG 

1251 CAGATCTAGTCTAGTTTTAGCAGCGACATCAGGGAACAGTGGTACCACAC 
GTCTAGATCAGATCAAAATCGTCGCTGTAGTCCCTTGTCACCATGGTGTG 

1301 TTACAGTGCAAACCAT^CATTTATGCCGTTAGTCAAGGTTGGCTTCCTACT 
AATGTCACGTTTGGTTGTAAATACGGCAATCAGTTCCAACCGAAGGATGA 

1351 AATAATACACAACCTTTTGTTACAACCATTGTTGGGCTATATGGTCTGTG 
TTATTATGTGTTGGAAAACAATGTTGGTAACAACCCGATATACCAGACAC 

1401 CTTGCAAGCAAATAGTGGACAAGTATGGATAGAGGACTGTAGCAGTGAAA 
GAACGTTCGTTTATCACCTGTTCATACCTATCTCCTGACATCGTCACTTT 

1451 AGGCTGAACAACAGTGGGCTCTTTATGCAGATGGTTCAATACGTCCTCAG 
TCCGACTTGTTGTCACCCGAGAAATACGTCTACCAAGTTATGCAGGAGTC 

1501 CAAAACCGAGATAAT TGCC TTACAAGTGAT TCTAATATAC GGGAAACAGT 
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FIGURE 47C (P3) 

GTTTTGGCTCTATTAACGGAATGTTCACTAAGATTATATGCCCTTTGTCA 

1551 TGT^TAAGATCCTCTCTTGTGGCCCTGCATCCTCTGGCCAACGATGGATGT 
ACAATTCTAGGAGAGAACACCGGGACG TAGGAGACCGGT TGCTACC TACA 

1 601 TCAAGAATGATGGAACCATTT TAAATT TGTATAGTGGATTGGTGT TAGAT 
AGTTCTTACTACCTTGGTAAAATTTAAACATATCACCTAACCACAATCTA 

1651 GTGAGGCGATCGGATCCGAGCCTTAAACAAATCATTCTTTACCCTCTCCA 
CACTCCGCTAGCCTAGGCTCGGAATTTGTTTAGTAAGAAATGGGAGAGGT 

1701 TGGTGACCCAAACCAAATATGGTTACCATTATTTTGATAGACAGATTACT 
ACCACTGGGTTTGGTTTATACCAATGGTAATAAAACTATCTGTCTAATGA 

1751 CTCTTGCAGTGTGTGTGTCCTGCCATGAAAATAGATGGCTTAAATAAAAA 
GAGAACGTCACACACACAGGACGGTACTTTTATCTACCGAATTTATTTTT 

1801 GGACATTGTAAATTTTGTAACTGAAAGGACAGCAAGTTATATCGAATTCC 
CCTGTAACATTTAAAACATTGACTTTCCTGTCGTTCAATATAGCTTAAGG 

1851 TGCAG 
ACGTC 



Total number of bases is: 1855. 
Sequence name: PAP296 
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FTGURE 47D 

Amino acid sequence Comparison of Mutant Preproricin Linker 
region of Calpain to Wild Type 

mid type ricin linker: A chain- SLLIRPVVPNFH-B chain 

pAP-296 (Calpain) linker: ' A chain- FFKNIVTPftTPP-B chain 



• # 
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FTHIJRE 48 

Cleavage of pAP 214 by Cathepsin B 



A B C D 




A. Ricin standard 

B. pAP214 

C. pAP 21 4 digested with 1 00 ng of Cathepsin B (18 hours) 

D. pAP 21 4 digested with 61 8 ng of Cathepsin B (1 8 hours) 
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FIGURE 49 

Cleavage of pAP 220 with MMP-9 



A B C D E 




A. pAP 220 

B. pAP 220 digested with 200 ng of MMP-9 (1 6 hrs) 

C. pAP 220 digested with 20 ng of MMP-9 (1 6hrs) 

D. pAP 220 digested with 20 ng of MMP-9 (2hrs) 
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PTGURE 50 

Activation of pAP214 



ABODE FGH I JKLM 




A. 41 .7 pg of pAP 214 digested with Cathepsin B 

B. 291 pg of pAP 214 digested with Cathpepsin B 

C. 2.0 ng of pAP 214 digested with Cathepsin B 

D. 14.2 ng of pAP 214 digested with Cathepsin B 

E. 100 ng of pAP 214 digested with Cathepsin B 

F. Negative control 

G. RicinAchain 

H. 41 .7 pg of pAP 21 4 variant 

I. 291 pg of pAP 214 variant 
J - 2.0 ng of pAP 214 variant 
K. 1 4.2 ng of pAP 21 4 variant 
L. 1 00ng of pAP 214 variant 
M. RNA ladder 
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FIGURE 51 



Activation of pAP 220 

ABCDEFGHIJKLM 



390 bp 




A. 48.5 pg of pAP 220 variant 

B. 291 pg of pAP 220 variant 

C. 2.0 ng of pAP 220 variant 

D. 14.3 ng of pAP 220 variant 

E. 1 00 ng of pAP 220 variant 

F. Ricin A chain 

G. Negative Control 

H. 48.5 pg of pAP 220 variant digested with MMP-9 

I. 291 pg of pAP 220 variant digested with MMP-9 
J. 2.0 ng of pAP 220 variant digested with MMP-9 
K. 14.3 ng of pAP 220 variant digested with MMP-9 
L. 100 ng of pAP 220 variant digested with MMP-9 
M. RNA ladder 
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FIGURE 52 

Cleavage of pAP-248 Protein by The Human Cytomegalovirus (HCMV) protease 



A B C D 



60kDa 



30kDa 





A. pAP-248 (0.279 ug) 

B. pAP-248 protein (0.279 ug) digested with 0.25 ug of the HCMV protease 

C. Ricin standard (20 ng) 

D. Ricin standard (40 ng) 
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FIGURE 53 

Activation of pAP-248 Protein 



ABC D E FGH I JK L M 




A. 90 ng of pAP-248 variant 

B. 12.8 ng of pAP-248 variant 

C. 1.8ngof pAP-248 variant 

D. 260 pg pAP-248 variant 

E. 37 pg of pAP-248 variant 

F. Negative control 

G. RicinAchain 

H. 37 pg of pAP-248 digested with HCMV protease 

I. 260 pg of pAP-248 digested with HCMV protease 
J. 1.8 ng of pAP-248 digested with HCMV protease 
K. 12.8 ng of pAP-248 digested with HCMV protease 
L. 90 ng of pAP-248 digested with HCMV protease 
M. RNA ladder 
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FIGURE 54 



Cleavage of pAP-256 protein by The Hepatite A Virus 3C (HAV 3C) Protease 



B 



60kDa 



30 kDa 




A. 
B. 
C. 



Ricin standard (0.250 ug) 

pAP-256 protein (0.378 ug) 

pAP-256 protein digested (0.302 ug) with 



1.25 ug of the HAV 3C protease 
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FTCURE 55 
Activation of pAP-256 Protein 



ABCDEFGHI JKLM 




_ 390 b 
fragment 



A. 100 ng of pAP-256 variant 

B. 14.2 ng of pAP-256 variant 

C. 2.0 ng of pAP-256 variant 

D. 291 pg of pAP-256 variant 

E. 41.7 pg of pAP-256 variant 

F. Negative control 

G. Ricin A chain 

H. 41.7 pg of pAP-256 digested with HAV 3C protease 
L 291 pg of pAP-256 digested with HAV 3C protease 
J. 2.0 ng of pAP-256 digested with HAV 3C protease 
K. 14.2 ng of pAP-256 digested with HAV 3C protease 
L. 100 ng of pAP-256 digested with HAV 3C protease 
M. RNA ladder 
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FIGURE 56 

Cytotoxicity of Digested and Undigested 
pAP 214 with Cathepsin B to COS-1 Cells 
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FIGURE 57 



Cytotoxicity of pAP220 Digested with MMP-9 Compared 
to Freshly Thawed pAP220 and Ricin on COS-1 Cells 



o pAP-220+MMP9 
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FIGURE 58 

Cleavage of pAP-270 protein by The Matrix Metalloproteinase 2 (MMP-2) 



A B C 




A. 
B. 
C. 



pAP-270 (0.120 ug) undigested 

pAP-270 (0.120 fig) digested with 0.250 \ig MMP-2 

Ricin Standard (0.05 ug) 
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FIGURE 59 

Activation of pAP-270 protein 



ABCDE F GHIJKLM 



390 b 
fragment 




A. 100 ng of digested pAP-270 

B. 14.2 ng of digested pAP-270 

C. 2.0 ng of digested pAP-270 

D. 290 pg of digested pAP-270 

E. 46 ng of digested pAP-270 

F. Ricin A chain 

G. Negative control 

H. 46pgofpAP-270 

I. 290pgof pAP-270 
J. 2.0ngof pAP-270 
K. 14.2 ng of pAP-270 
L. 100 ng of pAP-270 
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FIGURE 60 

Cleavage of pAP-288 protein by Plasminogen Tissue Activator (t-PA) 

ABC 

■ < 60 kDa 

« 30 kDa 

A. Ricin Standard (O.OSjlg) 

B. pAP-288 (0.66 yg) undigested 

C. pAP-288 (0.60 \ig) digested with 0.18 ug of t-PA protease 



9 
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FIGURE 61 

Activation of pAP-288 protein 



A BCDEFGHI J KLM 




A. 200 ng of pAP-288 

B. 28.4 ng of pAP-288 

C. 4.0 ngofpAP-288 

D. 482pgof pAP-288 

E. 83.4 pg of pAP-288 

F. Ricin A chain 

G. Negative control 

H. 83.4 pg of pAP-288 digested with tissue Plasminogen 
Activator (t-PA) 

I. 482 pg of pAP-288 digested with t-PA 
J. 4.0 ng of pAP-288 digested with t-PA 
K. 28.4 ng of pAP-288 digested with t-PA 
L. 200 ng of pAP-288 digested with t-PA 
M. RNA ladder 
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FIGURE 62 

Cleavage of pAP 294 With Human Neutrophil Elastase 




A. Ricin Standard ( 0.050 jog) 

B. pAP 294 protein ( 0.171 \tg) digested with 1.42 [Lg of Human Neutrophil 
Elastase 

C. pAP 294 protein ( 0.121 ug) 
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FIGURE 63 

Activation of pAP 294 Protein 



ABC DEFGHI JKLM 




A. 60ngofpAP294 

B. 8..57ngof pAP294 

C. 1.22ngofpAP294 

D. 175pgofpAP294 

E. 25pgofpAP294 

F. RicinAchain 

G. Negative Control 

H. 360 ng of pAP 294 digested with Human Neutrophil Elastase 

I. 51 ng of pAP 294 digested with Human Neutrophil Elastase 
J. 7.3 ng of pAP 294 digested with Human Neutrophil Elastase 
K. 1.0 ng of pAP 294 digested with Human Neutrophil Elastase 
L. 150 pg of pAP 294 digested with Human Neutrophil Elastase 
M. RNA ladder 
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FIGURE 64 

Cleavage of pAP 296 with Calpain 
ABC 



60kDa 
30kDa 




A. Ricin Standard (0.05 pg) 

B. pAP 296 (0.761 |!g) undigested 

C. pAP 296 (0.761 [ig ) digested with 4.0 |ig of Calpain 



• 
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FIGURE 65 
Activation of pAP 296 Protein 



ABCDE FGHIJKLM 




A. 100 ng of pAP 296 variant 

B. 14.2ngofpAP 296 variant 

C. 2.0 ng of pAP 296 variant 

D. 290pgofpAP 296 variant 

E. 46 pg of pAP 296 variant 

F. Ricin Achain 

G. Negative control 

H. 46 pg of pAP 296 variant digested with Calpain 

I. 290 pg of pAP 296 variant digested with Calpain 
J. 2.0 ng of pAP 296 variant digested with Calpain 
K. 14.2 ng of pAP 296 variant digested with Calpain 
L. 100 ng of pAP 296 variant digested with Calpain 
M. RNA ladder 




• 
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FIGURE 66 



Cleavage of pAP-222 Protein by The Matrix Metalloproteinase 2 (MMP-2) 




60 kDa 



30 kDa 



A. Ricin Standard (0.250 ug) 

B. pAP-222 Protein (0.250 ug) 

C. pAP-222 protein ( 0.250 ug) digested with 0.28 ug of MMP-2 
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FIGURE 67 

Activation of pAP-222 Protein 



ABC DEF GHI JKLM 




A. 100 ng of pAP-222 variant 

B. 14.2 ng of pAP-222 variant 

C. 2.0 ng of pAP-222 variant 

D. 291 pg of pAP-222 variant 

E. 41.7 pg of pAP-222 variant 

F. Ricin A chain 

G. Ricin A chain 

H. 41.7 pg of pAP-222 digested with MMP-2 

I. 291 pg of pAP-222 digested with MMP-2 
J. 2.0 ng of pAP-222 digested with MMP-2 
K. 14.2 ng of pAP-222 digested with MMP-2 
L. 100 ng of pAP-222 digested with MMP-2 
M. RNA ladder 



